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TDR (Time-Domain Reflectometer)
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— Pulse generator produces step input with very large period.
— Scope measures the pulse shape.

— Analysis of transmission line characteristic.
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@ mitline setting
— Micro-stripe transmission line type

Mum of lines (excluding ref)
todel name

Physical length

Multiplicity factar

Max signal frequency

Type of Input

Generate noise’?
Transmission line type

todel type

mtline Setting

Rel dielectic const of layers(er) 4.8

Dielectric layer thickness (d)
Signal line width

signal line thickness

1 off
off

150m M off
1 off
off

Fieldsalver @ off
o K3 off
microstip ) off
widehand ﬂ aff
off

2600 off
6250 off
17. 78u off

— Physical length: 0.15m = ~1n delay

— Type of Input : FieldSolver

— Transmission line type : microstrip

— Model type : wideband

— Real dielectric const of layers : 4.8 (FR4)
— Dielectric layer thickness : 360u (H)

— Signal line width : 625u (W)

— Signal line thickness : 17.78u (T)

— Display Cross-section

| ~ Cross-Section Displa =@ %

air, er=1

er =443

Ground Flane
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TDR Load Condition 1

« TDR application : resistor load

* Open
Tl —OoOpen 1_g -1
V1=0 50 3 Z0=50 ] 0.5
v2=1 t TD=1n ] Tl
TD: 1n | " 0.5+0.5
Volt 28 0.5+0.5 1| 4==="""" 05
» Short
Short  _ -1
3:? 0.5 [H~eeeae.._ 0.5
TD: 1n Treesaad 0505
0.5-0.5 | |«---"""205
« Matching
T1
f r=0 r=0
V1=0 50  Z0=50
V2=1 E TD = 1n 50 0.5 "*-..__9;5-.-.
TD:1n R | 0.5+0
0.5+0 | |4--"~ 0
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TDR Load Condition 1

— V-pulse setting
— Voltagel : OV
— Voltage2 : 1V
— Period : 10n
— Delay: 1n
— Risetime: 1p
— Falltime: 1p
— Pulse width : 5n

Yoltage 1 0w
Woltage 2 1w
Feriod 10n =
Delay time In =
Rige fime 1.0p =
Fall time 1.0p =

Fulze width En =

— Simulation setting

Analyses rall=lih
— Trans _ Type | Enable| Arguments |
— 5n 1 tran W 0an
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TDR Load Condition 1

@ Simulation result

Matched
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TDR Load Condition 2

@ TDR application : resistor load
— 250hm

T1 r=0 I'=-0.333 1)

' Z0 =50 0.5 [oeu.. 0.5

! TD=1n 25 Tl 0.5-0.16 0.66
)

]

-------- =0.34 0.5
Volt =% o._s(;os.:1 6| (-----" 516 0.33 m

1n 2n 3n 4n 5n

V1=0
Vv2=1
TD: 1n

50

— 500hm
Tl r = O r - 0 1 1
V1=0 50 ' Z0=50 05 . 0.5
V2=1 ' TD=1n ; 50 T TTUeeeaeall. 066 50
TD: 1n H __'_':, 0.5+0 0.5
=™ 1 Walaaeee=T
Volt 5% 05 lla-=="""0 0.33 l
v 1n 2n 3n 4n 5n'
— 1000hm
T1
' =0 I =0.333 .1
V1=0 50 v 20=50
' - 0.5 (e 0.5 0.66 100
T\/Dz=11 : TD = 1n 100 T TTTteeeealll. 054016
- 1In o= —_ .
Volt 5% 0.5+0.160 . _.ocemz==="""" =066
.5+0.160 _..-- 0.33
2066 1< 0.16

v

n 2n 3n 4n 5n
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TDR Load Condition 2

@ Simulation result
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TDR Load Condition 3

@ TDR application : capacitive & inductive load
— Capacitive load

A
1 -
V1=0 capacitor
V2=1
TD: 1n 0.5
1n 2n 3n 4n 5n
— Inductive load
A
T1 1
V1=0 0 =50
v2=1 D=1n E 73nH - g
TD: 1n
inductor
V 1n 2n 3n 4n 5n
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TDR Load Condition 3

@ Simulation result

Capacitor
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TDR Discontinuity
@ TDR application : capacitive & inductive discontinuity
— Capacitive discontinuity

A
T1 Tl p—O Open 1
V1=0 Z0 =50 J_ Z0 =50 :
v2=1 TD = 1n 30 TD =1n 0.5 capacitor
TD: 1n
Volt &3
1n 2n 3n 4n 5n

— Inductive discontinuity

A
T1 AR T1 p—Q Open 1
V1=0 50 ! zo=50 /="H 70 -50 A
v2=1 i TD=1n TD = 1n 0.5
TD: 1n ‘ . inductor
Volt &3

1n 2n 3n 4n
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TDR Discontinuity

— V-pulse setting — Simulation setting
— Voltagel: 0V — Trans
— \Voltage2: 1V — 5n
— Delay: 1n — Conservative
— Period : 10n
— Risetime: 1p
— Falltime: 1p

— Pulse width : 5n
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TDR Discontinuity

@ Simulation result
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Homework 1

« TDR application : discontinuity
* Derive L and C circuit from the given waveforms.

T1
V1=0 ¢ Z0 =050 L&C
V2=1 ¢ TD=1n Circuit ; 50
TD: 1n ]
Volt 5%

< TDR >
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Homework 2

« TDR application : discontinuity
* Derive L and C circuit from the given waveforms.

15

L&C
Circuit

<TDR >
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