ECE 614 Final Exam - Prof. E.H. Newman
June 6, 2007

Print First, Last Name: SO ["'(:’-l on S

The following general comments pertain to this exam:

1. Print your name (First, Last) on every sheet of this exam.

2. Thisis a 5 Problem, in class 1 hour and 48 min. exam.

3. You are permitted to use Paul’s text, the UniPrint class notes, plus one addition 8.5xin. sheet of
paper with your notes, formulas, etc. However, you may not use copies (handwritten or
machine) of the Homework or old exam problems.

4. Ifyou don’t understand the problem, ask a question.

Work neatly, include a minimum description of the basic steps, and erase or cross out
unused work. Work each problem on a separate sheet of paper, and underline or box final
answers. If youneed to use the rear side of the page write the word “"OVER" in large letters

Lh

on the front.
Problem 1: /20
Problem 2: /20
Problem 3: /20
Problem 4: /20
Problem 5: /20

Total: /100
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Problem 1: (20%) S _
The radiation from a product is dominated by L lOm

= 150 gk,

( common mode current on a T-line of length i . ;
5cm. If the output voltage at 1 GHz in the T”‘“‘ - :
setup shownis ¥, , = 60 dBuV, find the - —‘% - -—N\+ l;QSS-?-—l*%LBXLOOSi
magnitude of the T-line net common mode Sem. 4 § / R 20U 15 s g
current in amps. Assume far zone fields. {_M}-‘

AE= —‘-ﬁ-\. - \i»yaa-'t-—

- Step 13 Findk oo (dBuv/m) = AF(AB) + Voo, (dBAY) + CL (dB)

« AF(dB) = 30 log,, (AF) = 20 (og,,(8) = I8.1 dB
> CL(AB) = (1505t )(2dB/(cost.) = 348

oo Eine= (Bl +60+3 = 81| d}MV/m =— Convert absolute

10 = 1\350/uV/m)= o, 01135 V/m

-5tep R ¢ Find 'Icnd: Syrom Ec=ClTce/r <mq3=>

D9 = 306 _ 300
° Fuywa V00O

. C = BeMe = QONDBID _ (77
4 4

- R = 42T .
O°3m ?O -/Io 6‘:‘5 —20;q m

o% I - kE;ﬂC - (lO) (an\\35>: O‘Oo - -
et L (o2 (0,055 ~ 2220862 =" 16845
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Problem 2: (20%)

A T-line of length 5 cm. and separation 1 cm. is L &
( illuminated by a 10 MHz trapezoidal pulse field of 2 1‘H“&3 ————EJ- 5\, e‘ﬂ.
' duty cycle 0.1 and rise and fall time 7z, =0.1 nsec. HP—- o SO ) Bees _ +\ZR_" _
Find H, =the peak amplitude of the trapezoidal — - - — e |
pulse magnetic field such that the asymptotic R v AR \ Hi M. |
envelope induced voltage at 100 MHz is 7,=0.3 V. ; \ _ e
Assume the pol. and T-line orientation shown. T v 50.0.

~ S—EeE [ Find Hi(loo MH2) soch that VR(\oonﬂz}z C.3 Vv

* Forthe pol, shown, theve i's 071[5 Magne‘cic sield pickop

VE L ( H
g{{@\vr%g{ ¢ Mag. V =05//-L0HL A end V=V /2. =0.3V
v 3w

o H'= 2R 2(0.3) = .52 Afm b (00 Mtz
C”’ = Who A awi0®)@dnicT) (0.05x0.01)

-~ Step2: Find Hp sock that K (loonwa) = .52 Afm
: Tm'\" Hi(ﬁs = [QHPD:\(_SEAC <—& /g‘ﬂ(_sim (3 (&1\] £= 100 M2

g | = -
- T-= V&g‘i Yol =10 sec. —U=DPT =0 \XlOT:-ﬁOgsecz
=
I%\ ‘W’t‘, m\o

.g = 31 %Hﬁq<§.~»—sm¢(c§/&5 = Sg_‘. - ?;?% = 0,3\

asym. env,
\

e _zf;_i—‘__-%-v"_n_(o_‘o = 3. (%é\“%>5~"" S"\(—(&/S‘LS =\

4 Hi(;g:&ooﬂﬂ%): Lx HP(OA\]{_O‘?;\%](\]: LBZ—Ho=23,9 Alm

3
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Problem 3: (20%)

A non-magnetic (4 = 4, =47 %107 H/m) planar slab of thickness T =2 mm has a plane wave
( shielding effectiveness of SE =10 at £ =1 MHz. If the thickness of the slab is doubled, the
shielding effectiveness increases to SE' =10°. Find the conductivity, o, of the slab.

Step [t Find the skin o{ePH\ E V\/'Tj/.tﬁ"

. Changmg T Ckmxges Al=e E and. AL = ZT/&

SE = RL-AL ¢ sE = RL-AL= RL. AL

_(SET\, 8B, SC-log_ 3

AL

o T/c? 3
(ot) < O-——a.T/g Lﬂ((D) éc”
S §=T/6.9| = 2x67/6,91= 2.89x15 Fm

S‘z‘:eE 2: Find 0~ /(Aaod‘;r\% 5, §>QY\O(/4L=/«¢>
T \

W:S—/Ué(r T‘é/u 5
oy § = [T\'((D )(‘hrxlo )(2 8?x104)J = 3.03x15° mho /m
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Problem 4: (20%) i} L_ 5

A T-line of length L =5 cm carries a pure cme —= L &)
( differential mode 1 MHz rectangular pulse =~ = S— Ap

current of peak amplitude /,=2 mAand I—S -:2 I LD(‘E) IP !

pulse width 7 = 0.1usec. Find the line

separation, s, such that the asymptotic 1 v

envelope electric field at range r =20 m
and frequency 50 MHz is 0.01 pV/m.

1=
-

2 Findd T (.& s5o0MHi2) = [21 D] [smC(S/f,)J

\ -6
Per\oci_r- :S_ = (O sec,""‘D:i=-‘-9—__e=O.i
P (O

® - ‘ - __——l -—
5‘ rY el 3J8HH%<&:SOMH%

(oc ASUm En\/ SIHC(‘}/'SB - é = %;—ia% = 0.0636

+ Ty (§=50 MH2)= [( (0002)(0 ][0.063¢]= 2.544xi5° A
- Step 2: Find Elb(ﬂ—BQCL%\&’\lﬁ_* B>

300 3oo
<= = ===
;L C?Mﬂz mTT

e ”Zo:(l‘,oofﬂ(zm):
C g_? P 3L.4

=2l == oA

oo Ein(5)= (31.4) (0. os)(%,) ot LA™ = 5.0823 5

-Step3: Ep(f)= T (53E\b(§\_to % V/m

G ° =418
o6 = —_ = m
[_2 544xll> ][_O 0%235:1 (D S ~2.544x16°) 0. 0‘823) m

«r
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Problem 5: (20%)

q At 1 MHz and with ¥ =12V, the following measurements were made for the coupled T-lines:

Open Circuit Test: I_’NE| =j05V and

Short Circuit Test: V]| R0 =102V

(a) Find the low frequency mutual inductance and mutual capacitance, (L,,C,,), between the T-lines.
(b)Find ¥, = the low frequency near end voltage at 10 MHz.

R.S : :—[r ’ ¥ R =500
é’DC ’ R
) A %R‘_ L= 15010
[2V= \—/5 x ¥ v Rye=2500
RNE VNE V_E$RFE__ RFE '-'-75-SL
(&) The Cco\s- §veq, {ec.e‘)-i-cry c\rcort
V& jwlm Y _ 12
@ J - avc ] , " =Gpc” RetR, 504150 0.06A
1+ = + Re s
- : “’V ol L V
Rue Ve J0CmVen, VeeSRee T RLRL
£ - - - {80 -

X = 504180 % av
,o.céTest:vNE\ ENEI - 0.5 _,Ig\x_‘?:__Jo 5. j0.02A
RFE:C@ RNE

*5.C.Test: V, = \/L: 10.2V
= NE{RFEZO £
v JO.2
= 0.5305 u H
"hm= JwIc-,b \SXTHOQ(O 06) M
T 0,0
Cmz—k - 002 0.3537 nF

JO Ve j2mioe(@) ~

(bBSmce_V ‘cJI 5, mcveasmg 5> &50\(.“'03/ o 6 il
| @ incyeose VY3 L §>‘3 c jcu:\'w % Ke;

~—

‘—VNE' Rne V' RFERNEI°

a5 7.\ 2545
Rort Rem Recy Roas 25475 25415

JO 5 j3,75




