
Physi
s 499/599Ele
troni
 Instrumentation and MeasurementSpring 2009Instru
tor: Professor Daniel S. DaleLaboratory Supervisors: Professors Dale and ColeOÆ
e: PS 120A, 282-3467email: dale�physi
s.isu.eduMeeting times:Le
ture - Tuesdays 2-3Lab Group A - Mondays and Thursdays 12-2Lab Group B - Mondays and Thursdays 2-4Lo
ation: PS room 132 (le
ture) and PS 133 (lab)web site : http://www.physi
s.isu.edu/�dale/Class/Ele
troni
s2009/ele
troni
s2009.htmlThis 
lass is primarily a laboratory 
ourse in whi
h we will design and buildele
troni
 
ir
uits. The prerequisites are phys 212 and 214. The students shouldhave 
ompleted a 
ourse in 
al
ulus based introdu
tory ele
tri
ity and magnetism.OverviewFew advan
es, te
hnologi
al or otherwise, have had su
h a rapid and far-rea
hingimpa
t as the development and implementation of ele
troni
 
ir
uits. Walk into anyroom anywhere in your home or in the University, and 
han
es are you will �nd devi
esthat 
ontain resistors, 
apa
itors, indu
tors, transistors, and diodes. These devi
es goa long way towards keeping us healthy, 
omfortable, and in tou
h with and informedabout the rest of the world. The development of su
h devi
es is an ongoing pro
esslimited largely by our 
reativity and knowledge. In this 
ourse we will study someof the most 
ommon elements used in analog ele
troni
s su
h as AC 
ir
uits, �lters,transistors, diodes, and operational ampli�ers. Mu
h of the physi
s you will have seenbefore. This 
lass provides an opportunity to learn it in detail, put it to use, and tounderstand everyday ele
troni
 devi
es as something more than bla
k boxes.General InformationThe required textbook is Introdu
tory Ele
troni
s for S
ientists and Engineers,Se
ond Edition, by Robert E. Simpson. Reading assignments and laboratories arelisted in the atta
hed S
hedule whi
h will be updated as we progress. The le
tureswill roughly follow the text but will also augment and expand on the readings. Unlessexpli
itly noted in 
lass, the students are responsible for material 
overed in readingsas well as in le
tures.Examinations and gradingYour 
ourse grade will be 
omputed as follows:Laboratory Experiments 60%Quizzes 15%Midterm Exam 10%Final Exam 15%
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Exams:There will be a one hour midterm examination and a two hour �nal examination.The �nal will be 
umulative. If you miss a test without a valid ex
use, you will re
eive azero for the test. Students who miss an exam due to an unavoidable emergen
y (illness,death in the family, et
.) must dis
uss the situation with me as soon as possible beforethe exam. An ex
used absen
e requires a written request (e.g. a signed note from aphysi
ian or a university oÆ
ial). If you miss a test with an ex
used absen
e, you maytake a make-up test of diÆ
ulty no less than that of the original test. If you miss the�nal examination you may, upon request, get an I-grade only if you have a valid ex
useand the average of your other s
ores indi
ates a possibility of passing the 
ourse. Youwill then have to 
omplete the 
ourse at another time.Experiments:Students should work on the experiments individually. Ea
h student is requiredto maintain a permanent bound laboratory notebook in whi
h all measurements andwritten work will appear. This laboratory notebook may be 
olle
ted from time-to-time. In addition, ea
h student should submit a lab report for ea
h experiment.Answers to the questions at the end of the laboratory experiments should be in
ludedin your reports.Certain instrumentation and ele
tri
al 
omponents will be issued to students forthe semester, and the students are responsible for their 
are and safe use.Quizzes:Whereas partial 
redit works for paper tests, reality is somewhat more 
ruel. Thereis often little di�eren
e between a 
ir
uit that is almost right and one that is totallymessed up. As these are not 
ookbook experiments, you will be wasting your time if you
ome to 
lass trying to �gure it out as you go. The quizzes are intended to 
he
k basi
preparation for the experiment. A student who 
omes to the laboratory well preparedto do an experiment will have to do little in the way of additional preparation for thein-
lass quizzes.Resour
esThere should be no shortage of extra help in this 
ourse. The following areimportant resour
es at your disposal:Le
turer:Students are wel
ome and indeed en
ouraged to ask questions in 
lass, in thelaboratory, at my oÆ
e hours, by appointment, or whenever they 
an 
at
h me.Laboratory Supervisors:The laboratory sessions will be supervised by both Professors Dale and Cole, whowill be available to answer your questions. The laboratory 
an be opened from timeto time if you do not �nish your work in the allotted laboratory sessions. Consult Dr.Dale on this.
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Other Books:If you have diÆ
ulty understanding something in the 
ourse textbook, or perhapswant to see additional worked examples, the following textbooks may be of interest:The Art of Ele
troni
s, by Horowitz and Hill.Ele
troni
s: Cir
uits and Devi
es, by Ralph J. Smith.Ele
troni
s Theory, by Delton T. Horn.Introdu
tion to Ele
troni
s, by Theodore Korne�.For students interested in knowing what happens when someone writes an ele
troni
stextbook while on mind altering 
hemi
als, I re
ommend There Are No Ele
trons:Ele
troni
s For Earthlings by Kenn Amdahl. If you are interested in making aninfrared bug su
ker, a \Klingon pain sti
k", or perhaps an ele
troni
 hot dog 
ooker,Cool Cir
uits by Mar
 E. Herniter is the book for you.
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Overview of ExperimentsNumber Topi
1 Kir
hho�' Laws3 RC low pass �lter4 RC high pass �lter5 LC resonant 
ir
uits6 Pulses and RC �lters8 Diodes9 Diode 
ir
uits10 Power supplies11 Zener diodes13 DC transistor 
urves14 Common emitter ampli�er17 Jun
tion �eld-e�e
t transistor (JFET)23 Op amps { the inverting ampli�er25 Op amp appli
ations30 the S
hmitt trigger27 Op amp di�erentiator and integrator32 A
tive low pass �ltersS
hedule for Ele
troni
 Instrumentation and MeasurementSpring 2008Week of Monday Lab Reading for Tuesday Thursday LabJanuary 12 none 1.1-1.6,1.8-1.10 Lab 1January 19 ML King Day 2.1-2.13 Lab 3January 26 Lab 4 3.1-3.5, 4.1-4.8 Lab 5February 2 Lab 6 4.9-4.11 Lab 6February 9 Lab 8 5.1-5.4 Lab 9February 16 President's Day 5.5,7-9,11 Lab 10February 23 Lab 11 Exam Lab 13Mar
h 2 Lab 14 6.1-3,5,7 Lab 17Mar
h 9 Lab 23 (ex
ept 9,10) Lab 23 (ex
ept (9,10)Mar
h 16 Lab 25 (1,2) Lab 30Mar
h 23 *********** Spring Break ************Mar
h 30 Lab 27 Lab 27April 6 Lab 32April 13April 20April 27May 4Laboratory reports are due before 
lass on the Monday of the following week. Atthese times, students should turn in their reports for the experiment(s). In some 
ases,laboratory notebooks may be 
olle
ted.The �nal exam will be Friday, May 8, 2009 from 10:00AM to 12:00PM.
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