Y 106 C Problem Set G D

Prcb\ €\ \

e sded (0_/.\ ASSUMLY, &

e dac X

Vine = ao (k vt -x))
Tha vellected Usae we  cagl

Ve= R en Kurk)1+d)
Toted Voltuge wiut = Vi +R Vp.

= {\ic C\/mc_" QV/\JGB Golrana

v He chenaelaniste \vopa dance |

We ‘Wwauwt a copactir Lonw meatbcm ok X=0
T (X=0,¢) = Q%%\ =0

\V

Tokd Covet waam

Re
=

5k = — KV sSin (kb)) ®= R xv sin(K@Wtsx) +¢)
= ok X=0 X =

At — XV sin Kut - R kv S\n(K’U"E‘\-CbB

T(x=0,¢) = -r—gc { o kvt — R wQ{«rf-_+¢)}
Delina

X = QC‘DC{J N %"—‘— RSIth) , Y:: /QC_C KU~

— N gsinkut — .(\/O( Sin gt — Yﬁ e Ku+

en kvt — oA en kUt + Bsin kot

Q%LLCL‘LV\NHB Sin kvt LoCn kvt ternn W;

- v (1) = 3
""\o’ﬁ = | — oL
]
S’ovm@7 —
X = |+~6-“—T
-2
R= =

Node Mot  wham Hu cogp o Memond , ¥Y=0 => &=l R=0
whedh i cone et €a an onee ewded ooy, (W e e |
WHaw C=o00 e cooy v ?JCQFOLL@H hnted o Ao
0(:~\)]Z’-‘—O whw k) cMeo covecth .



@

N ewr wach% hewre 4 A guoa pPulie wweldat .
Forget e Copacitn Ln o et S @ 9Swmn g
Lot G 0 —lewsy, We can wnilte own N
Hodse 0 a Froues csdin Fraasfnw

Vi) = fg(r«‘) Co(K(vt-x)) dk

ine

[ty S;W\JJCQ&LH S coppetat akt tzZo T g «dae w0
wiwgz at ¥X=0 (Hecoox & %0 LHhal & he

a,zﬂ.%\) . '%:v’\ %&J‘:‘ Caldy
T Vix,0) = Vo IKI<VT
, —

U= veloeo
O I > MT7 o -}’L’

whare T O the wnddh O He pulse wi Fna.
00

Vix, 0) = f«acxy s Kx AK

o

Yew Shaowd Knaruos fhot VAN (9% Cane

Sin Ka VT
< a.

Fle) = cmst-

Sincy WL Gug uiwkl? tadenosled ol al Hu
5% ) e reflecled guie we wlfl hencatnin
RN N ]I Mk Ha cradok "i%\—@g
Now  Hrok we Lo 4 0KK) W Qe

Coen et owun  Autlecled qulee . S

%Q WM\Q@L«O\.% L .szse&« , K

Yont e



R en(kwtiny+d) d&

\/,ua = Gt -

00
SinkKa
Ka,
Q

&

O< ey Krtx) e-—p Sean (4@'64«)%0%

o

OV\.QQ CL%CL\:(\ WL Carrm L,W Mre TN patoio
Ol OAS U Hals Usaut Uy Jiam[lugj aﬁbm%}
Qn 0 Coor. AL t=o Haew  Ha oalee O

=)

S nka
\fm(_tx\: Crnd Y -Jd\c ‘QQ [cx e KX -—p&nkx)

T
N A= G b= TIEL Y-kRer
A o= VT /2,
T Aok lnpr howrs do de Hds L beguad
qu«%’&% , Ao T Aesok o nuwen o
Vel U= Ka
o

\/MQ-: Crvat S\Sl\’\u,zdmbbk-—‘g&h\ow} duc
O v

whao b= X/a . Nok. afio Hrek

T= KRV = Qe RC/T) . T Hachmn
RClr o M Naks @ He RC Hw ornacbed
1C1/,,w\ thu (oot thanacderaatd bpedoc 0d T,
Wichth & o puiee.  Fa o guaoblew

~ 0
RC  sonxioF |

— ————

T 20x0 s 4]

= Y%
¥= 3

hono




@

LQ%S-{(L‘.‘ de a0 Ak = wd
whaa & = QQCC/T""‘ o (‘V*/\JWOID

mel‘ c«m#fwsmu, C 5“7.)@36%4_25%57“5“}

- w1+ 8*E)
‘L vl
T (b)

L W{z\wa A m\{-écp\ﬁ ’vu.u:ufu@d\jwa,

The i et v 0 wWan Nk Ao e j0CO . Zé)
I S S S,-‘—’lctgg(k"(‘ fm%\cﬁ box L e %‘\‘L‘“\ D, (C
SJQPS e, du = (o BT Covmp wteck Y e e g1k

f 400 a=lusy @ b, ranginy Lorm =4 R +4

Sin b= %Ya a—at a= vT/e , Th
At nekedd @o\.@riu N *CL/M b= -1 o |

The Cradok onk wnfmct , %—{S*) ) &e'a;,Q,Q}

Q(‘v\&%-‘—_ T \/O . J_ B

=%
o~ 3 "a T 3 Yo . Tk probiew
as SHaded grve Vo= lvalt, T =20ns , R =501
C = (OOpf:,



5/14/2009 Notebook(

Reflected pulse shape calculated
by numerical integration using
HT Basic program prob1_set6.ixt

50 ohm coax terminated by 100 pF capacitor.
20 ns wide, 1 volt high square puise incident from left.

The strange shape makes sense. When the very sharp leading edge of the incident
pulse hits the capacitor, the very sharpness of it comes from very high frequencies.
For these high frequencies the capacitor acts like a shorted termination. Hence, the
initial reflection is *inverted*. As time goes by (while the pulse is still at the capacitor)
the much lower frequencies of the puise are most important. For these the capacitor
behaves like an open circuit. Hence, the reflection attempts to rise back up to being
in-phase with the incident voltage (i.e. the inversion is inverted!). Finally, when the
taifing edge of the pulse hits the capacitor, the voitage drop if the incident puise is
inverted and added to the existing level of the reflected pulse. This accounts for

the sharp rise at the tailing edge. After this, the voltage falls back to zero. The

time constant for the decay is RC, where R=50 ohms and C=100pf, so RC=5ns.

In the figure, v is the velocity of waves in the coax and T is the pulse width. bis a
dimensionless distance parameter.
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[~ file name: data_prob1_set6.txt

Reflected pulse distortion due to capacitive
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3 CREATE "temp.txt",500

4 ASSIGN @P1 TO "temp.txt";FORMAT ON
10 Lp: FOR K=-200 TO 200

11 B=K/50

13  Umax=1000

20 N=1000

21 Npt=N*Umax

23  Du=1/N

30 D=5

50 =0 ro Qe to
60 FOR J=0TO Npt BASIC P b N

70 U=J*Du Legm
T XeDDAUU Ao nunaracal U’\WQ
72 IF J=0 THEN

73 F=1

74 ELSE

80  F=SIN(UYUI(1+X)

81 ENDIF

90  G=(1-X)*COS(B*U)+2*D*U*SIN(B*U)

100 V=V+Du*F*G

110 NEXT J

111 V=V*2/3

113 PRINT B,V

120 OUTPUT @P1:Umax,N,B,V

130 NEXTK

131 ASSIGN @P1TO*

145 END
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