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ldentify the elements

<group> of <group>'s

§  Structure Materials | Environment | Simulate | new input parameters
<choice> —JFem 5 |
<group> —

PN Junction Lab (v. 1.1padre) Al

Learn about any kind of P{K junction as you explore the

For electrons: Tus devices in this simulator.

<number> —} Fornokes: 1us ]

Input values for the warious parameters on the left and click
"Simulate” at the top to run the simulation. The parameters
are currently set to model a standard PN junction diode. (no
intringic region)

o - Material Properties
<structure> — Intrinsic M-type Define the material prapetties of the device, including

elements and carrier lifetimes,
<box>

- Structural Propeties
Define the dimensional properties of the device, as well as
the sample points taken along those dimensions.

1E18

% Temperature and Yoltage
= = 1e+17icms I Te+17/emi _
<f| e I d> =TET . I * set the ambient temperature and voltage sweep parameters.
=
= - Doping
= et the amount for doping for both P and M type materials.
1E16 {Mote: Intrinsic region always has Zero doping)

Doping I
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<structure>

Structure of physical system being simulated

P-type M-type

<structure>
<current>

<components>
r <box>

<about>

<label>P-type</label><color>purple</color>

Just 1-D boxes, </about>
for now <corner>0</corner>

<corner>0.lum</corner>
\ </box>
r <box>

<about>

<label>N-type</label><color>green</color>

\\\\\_ </about>

<corner>0.lum</corner>

<corner>0.2um</corner>
\ </box>

</components>

</current>

</structure>
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<structure>

Structure of physical system being simulated

Anode; OV
Cathode: 1% ™

P-type N-type

@ ey ||| <pvancters>

- <number>
<about><label>Anode:</label></about>
<units>V</units>
<default>0V</default>

</number>
<number>
<about><label>Cathode:</label></about>
<units>V</units>
<default>1V</default>
~ </number>
</parameters>

Same as before
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<structure>

Structure of physical system being simulated

BEulk hdaterial
GassO

7

1E14

§ Tes18ema <number id="doping'>..</number>
o 1E18
g ™
1E17 -
<fields>
Doping Effective hass _
_'I 4 <f| e I d>

<component>
<constanti®doping</constant>
<domairrbox0«/domain>

</component>

.</Tield>

| A5
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<structure>

<structure>
<current>
<components>
<molecule>
///,,———-<about><embIems>on</emblems></about>
<formula>pdt</formula>
<atom 1d=""0*>
<symbol>H</symbol>
<Xyz>-1.24935 -3.41562 0.0</xyz>
Turns atom labels </atom>
on by default <atom i1d=""1">
<symbol>S</symbol>
<xyz>0.08092 -3.19426 0.0</xyz>
</atom>

</molecule>

</components>
</current>
</structure>
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Focus on <output> side of tool.xml

de§cr|pt|c_)n qf tool, | _yui-
including inputs
and outputs
<?xml version="1.0"?7>
tool.xml <run>
<tool>
’ <about>This i1s my tool.</about>
Rapptur_e \ </tool>
e == <input>
Singi-riocasn eneging sesray [ vev MulCTay - Mo
s e i AL :
Produces the el </input>
user interface | [ s <output>
automatically! | </output>
o | </run>

%gvcn @;j
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Standard output from simulator

Result: |Dutput Log j [l <output>
il <log>

1 *title input generated by adeptwr -J

**k+4+ BOEPT/F - 2.1  input file: adpZ0638

2 mesh nx=2L50 xres=0.5
3 misc  tempk=300

4 *+ layer A1(0. 3)Ga(0.7T)4s

5 layer tm=0.2 nd=1e+17

B+ egq=1. 797 chi=3 B27 ks=11.0

T+ ne=% 57e+17 nw=1.11e+19 Fi

P~ | =

</output>

Controls for search through text
or, in Python...

Treated as unimportant
(low level) output, and
therefore listed last

driver.put(“output.log”, stdout)

¥
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Other output files from simulator—including binary files

Result: | Trajectory - & import Rappture
REMARE GENERATED BY TRICONY I impO rt SyS
TITLE Carhon NT in water t=  0.00000 (= driver = Rappture.library(sys.argv[1l])
REMARE THIS IS & STMULATION EOX
CRYST1 30.ooo a0 0oo 30,000 90,00 _ _
MODEL . path = “output_strinaltraid”
ATOM 1 © &ATD 1 15 0oo 1t
BTOM 2 0 ATD 2 15. 000 1f <output>
ATOM 3 C  ATD K] 15 0oo 1t = = cc =
ATOM i c wm 4 15000 1f drl <string id="traj”>
ATOM 5 ©  ATD 5 15 000 1t
ATOM E C  ATD B 20,000 2f <about>
ATM TR AN 7 on nnn - or fuf <label> </label>
N ' - dn <description>
<1 O @ _beectal | </description>
<: </about>
< >
Controls for search through text dr current
</current>
</string>
</output>

Wy
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X-Y plots

Hesult:|5ing|e CUrye = @ import Rapptu re
1] o import sys
driver = Rappture.library(sys.argv[1l])

path = “output.curve(single)’

0.5 —

driver.put(path+” _.about. label”,
“Single curve?”)

Yoltage w117 (V)

driver.put(path+’ _.xaxis.label”, “Time”)
— T T T driver.put(path+’ . xaxis.units’, “s”)

: ‘ ; ; driver.put(path+” .yaxis.label”, “Voltage”)
driver.put(path+’ _.yaxis.units’, “V?)

data = """

00

12

34 "

driver.put(path+” _.component.xy”, data)
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<curve>

Multiple curves on the same plot

Hesult:lMuItipIe curves = @ import Rappture
- i import sys
driver = Rappture.library(sys.argv[1l])

1E4

path = “output.curve(ml)”
e driver.put(path+” .about.group”,

1E2 ‘Multiple curves!
driver.put(path+” .abo label”,
e ‘factor a=1[)

Same group name

1ED )

| T T IIIIII| T T IIIIII| T T IIIIII| A‘th = ‘Output.curve(mZ),

1E-2 1E-1 1ED 1E1 = » »

Frequency (H) driver.put(path+” about.group”,
‘Multiple curves

driver.put(path+’ .about. label”,

Different labels ~ _{+— factor a=2|)
for different curves

Current (ua)

RE
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Molecules

Result:lStructure = [& import Rappture

. import sys
o| & & driver = Rappture.library(sys.argv[1l])
Setftings...

L s path = “output.structure(mol)”’
driver.put(path+” _about.label”, “Structure”)

path += “components.molecule”
driver.put(path+” _.atom(0).symbol”, “H”)
driver.put(path+’ _.atom(0).xyz”>, xyz0)
driver.put(path+’_.atom(l).symbol”, “S*)
driver.put(path+’ _.atom(1l).xyz”>, xyzl)

EETa

TV E RS LT
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Scalar field defined over (x,y) or (X,y,z)

Eesult 130 Wavefinctions

= | import Rappture

object 1 class gridpositions counts 126 30 22

origin 0.00000000E+00 O. OOOOOOOOE+OOnX Cny(nZOOE+OO
delta 50.0 0.0 0.0
delta 0.0 50.0 0.0
delta 0.0 0.0 69.0476190476 zgrid

xgrid
ygrid

object 2 class gridconnections counts 126 30 22
object 3 class array type double rank O i1tems 83160 data follows

0.28865594E-02
0.28865594E-02
0.28865594E-02

-0.71134413E-02
-0.71134413E-02

\

J

total number of

Scalar values: data points:
z-index varies fastest, nx * ny * nz
then y-index,
then x-index

attribute "dep”™ string 'positions”

object "regular positions regular connections”™ class field
component "‘positions' value 1

component "‘connections' value 2

component "‘data'" value 3
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El
=i | Options...

Just like a normal
output image

<seguence=>

<about>

</about>

<sequence 1d="movie''>

<label>Animated sequence</label>

<index><label:

*Frame

</label></1ndex>

<image>

</i1mage>
</element>

<element 1d="'0"">
<index>1</index>

<element 1d=""1"">
<index>2</i1ndex>

</image>
</element>

</sequence>

<current>/9j/4AAQSkZJRgAA..</current>

<image>
————m———{ <current>/9j)/4ARgASkZJIQQR..</current>

e
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<number> and <integer>

Just a number or integer, but compare across many runs

Hesult:lDiameter of gquantum dot j L@l import Rapptu re
y __ import sys
35 — ol = driver = Rappture.library(sys.argv[1l])
3 w800 - _ . .
1 m path = “output.number(d)

driver.put(path+” _.about. label”,
. T . | “‘Diameter of guantum dot”)

Reaction time .

dresults  Parameters...

Diameter of guantum dot (r

driver.put(path+”_.units’, “nm?”)
driver.put(path+’_.current”, d)

Simulation = #85

* Reaction time = 100min
| 5

/
R& Axis changed
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