« Comment on the Lab-Quiz

e Pulses in Transmission Lines
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« Don’t work on it at home!

o TAs will distribute the lab-discussion sheets In
class.

=>» collaborate with other students + TA In
answering the questions!
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 RLC pre-lab
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e Counting Experiment: How to treat the error on
the background.
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Pulse Generator
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Experimental Setup |l
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Co-axial Cables (eg. RG8U)

Polyethylene insulator 0.285 in diameter

Cu-braid V

Jole|nsul

shield/ground

Characteristic Impedance 52.0 Ohms
. . . Inductance 0.079 pH/ft
PVC outer JaCkEt 0.405 in diameter Capacitance Conductor to Shield  28.5 pF/it
Velocity of Propagation 0.66 c
Delay 1.54 ns/it
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Signal Propagation

outgoing pulse

reflected pulse
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The Wave Equation
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C = capacitance per unit length Ol - _C oV
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L =inductance per unit length
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The Wave Equation
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Voltage and Current Waves
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V(x,t) = EI(X, t) =2Z.i(x1) Z,: characteristic Impedance
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Reflection of

Pulses at Resistive Loads
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RL t Zk

= Vi=Vi=V, , TR =o Termination resistor disconnected
= V.=V ==V, , if R =0 Termination resistor shorted
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Incoming vs Reflected Wave

outgoing pulse

reflected pulse
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Derive f from measured quantities
quantities x,+/-Ax;

Error Af on f:
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Example: Frequency in LC circuit

1 / 1
Derive frequency f f(L,C) = =503.6 + 56.3Hz,
from measured inductance 2\ LC
L+/-AL and capacitance C+/-AC L=10+1mH, C =10+ 2uF
2 2
. _ || of , | of ,
Error Af on f: Af (L,C,AL,AC)=_|| — | [AL" +| —| AC
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