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Spring Terrr~ 2007 
Prol~lern Set 9 

This prot)lern set is sllort sirlee you mill i)e/are htxrrl a t  work on t l ~ e  klotor-Lat) Take-Horne quiz and Desigr~ 
Prol~lern. Please use t,l~is t,irrle wisely! 

Problem 1: 111 orrler to <:ornplete your a(ivancer1 un(iergra(111ate project, you find illat you neecl t,o <:ontrol 
t l ~ e<:~lrrent an in<l~~ct,or florrir~g t l l ro~lgl~ very pre<:isely. Since it is rlearir~g t,lle end of April, however, 
yo11 want to <:onstr~~ct  the (:nr~t,rnl (:ir(:~~it as (p~ickly the <:ir<:~~it  ~ L Spnssit)le. Jill1 tllerefore t )~~i l r l  s l ~ o ~ v r ~  
t)elom. 

The irlrl~~ctor you expect to rrleasure suggest that you use has a. va111e of 1rnH, and t,lle cllrrerlts r r l~ ic l~  
a resist,or of 1OOCl. Sirlee you are sl~<:h a whiz at  6.302. you use an ext,ernally cornpensaterl 01) amp. 
This systern llas a l~lock (liagrarn r r l~ ic l~  appears t)elom. 

In illis l)lo<:k rliagrarn. I'(s) is t l ~ e  aclrnit,tance of a. t,mo t,errr~irlal cornpensating net,work. You initially 
elloose a 10 pF capacitor for <:ornpensat,ion, r r l~ ic l~  = 11 ) -~~ , s .  a sanity check. you res~llts in Y(s) '4s 
irlitially test your 01) arnp 1111(ier imity feerll~ack (H(s )  = 1). 

(a) Drtnv t l ~ e  Bode plot for t,lle loop trar~srr~issior~ t l ~ eof this syst,ern, and calcl~late phase rrlargir~ wit,h 
this cornpensator. 
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Korr t,llat !.(XI are satisfierl \%-it,h tllr perforrnmcr of your ol)-arnp. you rleci(ir to irnplernrnt your <:~lrrrnt, 
corltrol scl~rrr~e &). tllrrl the systerrl 011, 110wever.$011 firld th r~ t  it is 11r1st,at)le. (H(.s)= IJ-llerl !.(XI 

(I)) Drav  tllr Uodr plot for t,lle loop t,rar~srr~issior~ of your <:11rrr11t corltrol s<:herne. arlrl fir111 t,llr phase 
rnargin. 

(c )  Corlstr~lct a new a(irnitt,ar~<:e I'(s) will rrlakr tllr closer1 loop systern rvitll tllr fim<:tior~ \%-l~ich 
in(il~<:tivrload rrlert the sarrle phase rrlargin prrforrnance as your irlitial test circuit did \%-it,h 
frrql~rncy inrleper~~ler~t feerll~ack. 


((i) Drav  tllr circuit \%-hich you rno~~l(i  
use t,o irnplernrnt illis I'(s) 
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