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= Quarter-wave transformer — steady state response
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Quarter-Wave Transformer
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Quarter-Wave Transformer — Transient Response
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Quarter-Wave Transformer — Transient Response
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Quarter-Wave Transformer — Transient Response
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Quarter-Wave Transformer — Transient Response
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Quarter-Wave Transformer — Transient Response
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Quarter-Wave Transformer — Transient Response
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Applying DC to Transmission Lines
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Applying DC to Transmission Lines (cont.)
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Lattice (or Bouncing or Reflection) Diagrams

= Voltage Diagrams
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Bouncing Diagrams for Currents
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Transient Signals from Bouncing Diagrams
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Bouncing Diagrams — Other Representation
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Example — Underdriven Transmission Line
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Example — Underdriven Transmission Line (cont.)
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Example — Overdriven Transmission Line

V(source) Zo V(load) Prowree = 0. 3333 Poag =1
Time V(source) V(load)
TD =250 ps 0
Ov
Assume Zs=25 ohms 250 ps 133v <
Zo=3500hms
Vs=0-2 volts 500 ps 2.66v
Vet =V e P55 +50J_1 3333 750ps 22204
Zs — L 25-50
Rowrce™ . 0: =-0.33333 1000 > = 1.77v
e Fs+Zo 25450 ps
_ g
?Md:ZF Zo: 50 -1 1250 ps 1922 )
Zl+Zo ++50
\ 2.07

Dr. 1. E. Rayas-Sanchez (S.H. Hall, G.W. Hall and J.A. McCall, High-Speed Digif'al System Design, Wiley, 2000)18



Transient-Domain Analysis of Transmission Line Circuits (Part 1)
Dr. José Ernesto Rayas-Sanchez
March 28, 2020

Example — Overdriven Transmission Line
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Using the Bouncing Diagrams — Example
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Using the Bouncing Diagrams — Example (cont.)
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Example Simulated with ADS
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Example Simulated with ADS (cont.)
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Example Simulated with ADS (Currents)
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Example Simulated with ADS (cont.)
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Matched Source, Open Load
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Matched Load, Short-Circuited Source
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Short-Circuited Source, Open Load
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Short-Circuited Source, Open Load (cont.)

——

R,

+

vL

Zo, B

50Q, Ry =0.1Q, R = 1MQ

V=1V, 2z,

— (=}
(A) o8eiop

\\\\\\\\\\\\\\\\\\\\\ [
| ; ¥ 0
| r 1

| T !

| 1 7

|- g [y Lt e 2
| i |

| | I

| | ]

| | | o
1™ gesnensnases fensnsedunanndonieanes | \O
| . i

|

| ! '

(LU L L ARSI LLSCLS ARl L E L L =
| } 1 @
Iy | f

| | i

1 | i e
ety [SaSsoieaietl st T F
[ | J

| J I

1 L |

O L L A L L L (=]
I q ¥ o
¥ Y '

| f 1

H Y r

R [y Ll i S
H | i

leed L L l

B> s s L

[ ' L (=]
ﬂ.’.. 1 [T T T M | —
e i , ;
[ 1

t 1 (=]
N [re) — %) o

30

Time (t,)

Dr. J. E. Rayas-Sanchez

15



