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ENGINEERING TRIPOS PART IIA
Monday 29th April 2019, Module 3B1, Question 3

Smith Chart to be detached and handed in with script if required

RADIALLY SCALED PARAMETERS
TOWARD LOAD —> <= TOWARD GENERATOR
W R L UL U N A A R T T S
gttty
8 6 5 4 3 2 1 :Il 12 134 16 18 7 3 4s WA e 7
7 8. 310 12 M 2 .30 01 01 04 06 08t 13 2 3,4 .56 1015
B L e R i T e B S L 3 aCa e SV S
02 LENT oo B0 11 12 13 14 15 16 17 1819 2 25 3 45 w %
04 03 o2 ol o)1 0w LI 08 67 06 05 04 03 02 @1 O
L P AU CHOA A L S RS, B8 L 07 06 05 0d 03 o .
ol 02 81 04 03 0. 07 08 a9 1 ] 12 13 14 15 16 17 18 19 2
Cny SRR et R A, reiirLrdrdAr i rnn AR AL LA J2 8 AR LR i, LT




2 & ”‘“CQJ ﬁ 20V L ow &Mss\‘d)'lM#&c

T I g fos® fow 09 Mb
Gl Ondvner . v sioxp Bard <dges
Ess JCVS ck: ),
Ny _G’:PtD | shoges
\ Q\JT o X2 Ca.ScM
m ) ORI
: ) 2087 2:100, 3
XL e

Low s s\fa&q Y2

|| mob= S — —
711 0-59%F .10 .C Zr. )3 W .Cy

Ch= Z“‘LwF Cp = (\kOOF' @‘ = S—EZR‘ QL-:\'bbWL

Wi (oo Shopy 32
I aoh = o-94% _ Y3

2 .49 Sy

21 . 1%. Q3
C3= 106 pF | Cu= 182(F, @37 T8 (b = o0

I‘{:'_
OUTRIN

'H e c.om\'u\r

P/ ~ jOowms

— %\w\:




L"@)i‘) t f AoV

R Gy ¥ @y C

N
INPUT \C. C
(S 3 \Zl[j Rs

— — OV
@), g2 © we b resshos s baso ~ e W\epe
K~oky od Ne ok 2 YaSoply
@3 : ewiwr faodndc rQ.)\S}Rﬁ(, s 5‘4»\% a ~N
foe8yodk Bv S & @x Ne ot ':‘laﬁvrp[y

| (AW ou\&\k RS C - ch\iB (he \)\ook@cq‘x_
@\ Ry = SevL tgp- wa e K\MKQ&WP_

S o = oaA P Ne @7V de (e sy

t (e = O©25 - 0:25 /N~
ST

N
For Do b @*}‘?&O’-w s \ooded  3o0= 20\\93‘0(’\%
;oo = 3L i 2 Siua wo(\“\n&? S mmgg«\zﬂ‘e
Ny |
£, ogen o Gown Lol = Blhrix2= 2%

-~

oUTRA

T \(‘ »"* ‘\...._ \{ - \ — 2 S
= TR 69 (WEWS b s & 952‘*9
’ \2':- ?Q/ 23-}-'(1&_ -’- 23: 3‘61 /L
—— T

Choe P2 ok 6L =ay, Won = TR S give
Ug A VW o Ll = 6d))Skof) 20w A ST g,
CSJ\DO.\Q - QV‘ \ON \\W\@M S0 SO \OwF (O'QO_AF—)

@) fe= ndls e 02 . cos 53F
251 G (- Dare —aumlii- \
N2 3 .0
T —— = O"C\ ~00 b\ 9 — Vﬂ\ RR K (o
=g e 27 O S




W @)@ coxd swal S\a ~odel
C(Ci\ o\ of

\» 7
S0 ” Cie &/ | Goe 'zar]dgpu_
A 2)9'}7_

Lae\a‘("j e ‘J‘&\k aV\\J e Volves M - ?Ni .

b &l}s20

T= 625 » %k _J:Q*-b)o-\s?
50# %] %e q = UFZSQF

| AR XN
= p%& - 2:1@\6\ ='W Gire S ore |

Boaic ColplT ook
L\-@Z\o\l - ' . \TCJL > -
| C \

€ r—%—-fj_-_ YL: Q\uss = WL

| —L_C, |ov\\.\n U. qRN)
2] 6 T !
ON | L

Q od B S e @ ~ T ol a¥ N&u\ch_egé\g
(o wotdn loss e, QT AT @R, =

L O G5
‘ﬁ b2 P X § G

" H \c‘_{;“\\:q k>
eegéﬂ:ch pt !‘ré\ = C-C N\d\ewke:_ 2%H % ¥

.
B Zoo ).

s Choge Qo200 = Sy 150N, wite P32
A e -, G =F

C’\\'&k Q\}Q*@B > }?ﬂ\t-fl.- = Z8OK220= S?WL\/
Cfv for svet\ twedire —%\l:\f\_’o; CR m\m&»%




Examiner's comment

Ql Antennas

A popular and straightforward question, well-answered by most candidates. Most candidates knew the
antenna term definitions and the antenna equation, and applied it correctly to calculate signal
magnitudes. The beam angle was also estimated correctly in many cases.

Q2 Phase Locked Loop & waveguide

A less popular question; only attempted by about a third of the cohort. The basic PLL architecture and
description was handled quite well although the detail of including a ‘divide by 38’ function to achieve
the correct frequency was often omitted in the analysis. The stripline impedance calculation was
generally well done.

Q3 Impedance matching & filters

This question was attempted by all candidates and quite well answered. There were several correct
solutions available in the Smith Chart matching section, and the attempts seen covered all of them —
although in some cases they started with the analytical matching equation and then illustrated the
solution on the chart. The VCVS filter section was quite straightforward and well attempted in most
cases.

Q4 RF amplifier & oscillator

A fairly popular question with good attempts on the whole. The 2-stage amplifier design was well
answered, although the gain was often incorrect by a factor of 2 either way. The frequency response
was also quite well attempted in many cases, although the unloaded gain was often considered rather
than the loaded value. The oscillator design was also quite straightforward.



