PhET Tips for Teachers Semiconductors

Non-obvious controls:

¢ You can grab the dopants and move them into the circuit.

¢ You can type in a value for the battery voltage or use the arrows to change it. The
value can be positive or negative.

¢ You can Pause the sim and then use Step to incrementally analyze.

e Ifyou are doing a lecture demonstration, set your screen resolution to 1024x768 so
the simulation will fill the screen and be seen easily.

Important modeling notes / simplifications:

e The internal force arrow indicates the force that electrons feel due to electriccharge
buildup in the circuit.

e The battery force arrow indicates the force that electrons feel due to the battery.

Insights into student use / thinking:

¢ Students may think that electrons in a circuit are created by the voltage. This sim
helps them see that electrons are always in the circuit and the voltage just makes them
move.

¢ Some students may think that the energy diagrams represent physical objects rather
than graphs, so you may need to explicitly point out that this is not the case.

Suggestions for sim use (NOT an exhaustive list!):
®* Fortips on using PhET sims with your students see: Guidelines for Inquiry Contributions

and Using PhET Sim

¢ The simulations have been used successfully with homework, lectures, in-class activities, or
lab activities. Use them for introduction to concepts, learning new concepts, reinforcement of
concepts, as visual aids for interactive demonstrations, or with in-class clicker questions. To
read more, see Teaching Physics using PhET Simulations

¢ For activities and lesson plans written by the PhET team and other teachers, see: Teacher
Ideas & Activities

e Use this sim to illustrate how a diode works.

* Encourage students to observe the behavior with different combinations of dopants.
Then have them go back and decide why current does or doesn’t flow in each case,
and whether light will be given off if current is flowing across the junction in each
case.

JIEeMEHTBI YIIPABJICHHUSA:

Bb1 MokeTe 3aXBaTUTh MBIIIKOW P M N IPUMECHBIE MOJIYIIPOBOJHUKH U BCTABUTh UX B LIEIb.
Bbl MoxeTe 3a1aTh BEIMUUHY HAIPsKEHHsI OaTapen WK UCI0JIb30BaTh CTPEIIKH, YTOOBI
U3MEHUTH €r0.

3HaYeHHEe MOXKET ObITh MOJOKHUTEIBHBIM WM OTPULIATENTbHBIM.

BbI MOkeTe IPHOCTAHOBUTH CUMYJIISITOP, @ 3aT€M UCIOJIb30BaTh SteP A MomaroBoro
IIPOCMOTPA.

Ecnu BbI IPOBOAUTE JEKIMOHHYIO IEMOHCTPALINIO, YCTAHOBUTE pa3pellieHNe SKpaHa Ha
1024x768, 94T00bI CUMYJIALMS 3aMl0IHNUIIA BECh 3KpaH U ObLIa JIETKO BUJIHA.

Baxnble 3aMedaHusi IO MOJIETHPOBAHUIO / JONYIIEHHUSI:

Crpenka «BHYTpeHH:s clila» ykasbiBaeT Ha DJIC, koTopast IeCTBYET Ha

IIEKTPOHBI N3-3aHAKOIIIEHUS 3JIEKTPUUECKOTO 3apsijia B LIEIH.

Crpenka «cuia 3apsfa 6arapen» O6aTapeu yKa3bIBaeT Ha CHITY, KOTOpPask IBHXKET
AIIEKTPOHBI U3-32 HAINYMS OaTapeu.


http://phet.colorado.edu/teacher_ideas/contribution-guidelines.php
http://phet.colorado.edu/teacher_ideas/classroom-use.php
http://phet.colorado.edu/phet-dist/publications/Teaching_physics_using_PhET_TPT.pdf
http://phet.colorado.edu/teacher_ideas/index.php
http://phet.colorado.edu/teacher_ideas/index.php

TpyaHOCTH MOHUMAHHUS U MCHOJIb30BAHUS YYEeHUKAMM:

Y4eHUKH MOTYT IyMaTh, YTO JIEKTPOHBI B IIETIH CO3/IAI0TCS HANIPSDKEHUEM. DTOT
CUMYJISTOP IOMOTAET UM YBUICTH, YTO AIEKTPOHBI BCET/Ia HAXOATCS B IIETIH, a
HaMpPsDKEHUE TIPOCTO 3aCTABIISICT UX JBUTATHCA.

HekoTopseie CTYIEHTBI MOTYT TIOIyMaTh, YTO YHEPTETUYCCKUE TUATPAMMBI IIPEICTABISIOT
¢dusnueckue oOBEKTHI, a HE TPaUKH, IIOATOMY BaM, BO3MOXKHO, IIPUACTCS SIBHO YKa3aTh,
9TO 3TO HE TaK.

Mo enupoBaHue YCIEIITHO HCIIOIh30BAIOCH B JOMAITHHX 33JaHUSIX, JICKIIHSIX, 3aHATHSIX B
KJIACCE MJTU JIA0OPATOPHBIX 3aHATHUSX. VICTIONB3YiTe UX JIJIs 3HAKOMCTBA C TEMOT,
W3YYCHHUS HOBBIX 3HAHWH, 3aKPETUICHUS 3HAHWH, B KAUECTBE HATJISIHBIX TOCOOUH TSI
WHTEPAKTHBHBIX IEMOHCTPAIUH WU C IOMOIILIO BOTIPOCOB B KJIacce.

Hcnonw3yiiTe 3Ty CUMYIISIIIIO, YTOOBI MPOUJUTIOCTPUPOBATH, KaK paboTaeT AUOI.
[ToompsiiTe yueHUKOB HAOIIOAATH 32 TIOBEACHUEM C PA3IMUHBIMU KOMOUHAIIASIMHU
MpUMeECeid. 3aTeM MOMPOCHUTE WX BEPHYTHCS HA3aJ[ M PEIIUTh, IOYEMY TOK T€UET HITH HE
TEUET B KaXJIOM ClyJae,

W Gynet nu cBET UCIYCKAThCsI, €CIIM TOK TEUYET Yepe3 COSAMHEHUE B KAXKIOM CIIydae.
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