Time Domain Network Analysis
(TDNA)

A new way to analyze RF & uwave
transmission channels.

Results provided In :- frequency domain
- time domain
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Time Domain Network Analysis (TDNA)

e Provides Frequency Domain and Time
(Distance) Domain results from data
measured with a VNA.

e Immediate fault location analysis from real
time data.

* Time domain analysis capabilities including
Windowing and Gating.
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Time Domain Network Analysis (TDNA)

*VVector Network Analyzers (VNA) are used to measure the
transmission channel performance in the frequency domain.

*\VVNAs provide the frequency spectrum of the transmission channel.
Each sine wave Is a component of the total signal.

Provide one-port response or two port response.
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Time Domain Network Analysis (TDNA)

e Frequency response  DIFFT provides the
measurements results Frequency domain to
provided by VNA. time domain

e VNA results in conversion.
magnitude/phase  Digital Signal
format Processing (DSP)

e Converts a VNA into a tools provide
TDR. Windowing and

Gating capabilities. i
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Frequency Domain Reflectometry (FDR)

e This iIs a transmission line fault isolation
method which precisely identifies signal
path degradation.

o Uses a swept RF signal and IFFT to provide
distance to fault information.

e Provide tools to perform fault analysis.
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VNA < Software > TDR
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RL, VSWR, IL Tests
plus
Fault Location
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Who Benefits?

» Coaxial cable assembly manufacturers
o Coaxial cable assembly installations

e Coaxial cable manufacturers

 LAN cable manufacturers

e LAN cable installers
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TDNA Structure

Fault Location

Limit Evaluation

D Analysis | | :

I T i
;R FTA Reports Archiving
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Tttt Test and Fault Finding
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Fault Lozation Analysiz

www. rftaconsultants.com

Email: salesiarftaconsultants.com

Tezt Bequirement

Plione: 510-438-0238

System Setup Fax: 510-438-0222
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Real Time Data
or
Archived Data
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Ready

Test Information

Test Information

Cable Serial Mumberfs |SN1 1

Batch Mumber - |EN-1?'I 02008

Machine Mumber ]28

Factroy Munber : |FN-EAEID2

Order Mumber |NTL-588

Operatar : ]HFT,&\

Cable YOP [%]: I?S.UD

Diata Selection : |Import File Data

Terminatiorn ; I Load

- Test Requirennent File: -

Date/Time: 10/27/2005 03:52:18 AM

i~ Cable Harmess Information:

Length Uit ¢ Feet * heters
Add
1.200
Delete

Move Up

Mawe Dawn

Real time or from archive |

Fs. Coin

]l:: WTOMALimit ThreeGHz. TRF

~ |mport Data File:

Browse

]C: MTDMAD ataY511_Load_1.82m_1.52p

Help

Browse

2

o
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Test Information

File: M arne; iS.l‘l".M FLE.TRF
Frequency Fange [GHz): 10-003? - 3.0000 GHz Sean Poirts: lBEI'I

W Activate test parameter

Test Parameter; |[F=0 G Bk fal =]

— Report Ophions:

— Dizcrete Frequencies and Limits

Frequency Range [GHz] kdirimimm ¥ Print Range Summary Repart

0,800 - 1.000 25.00

1.800 - 2.000
2.200 - 2500 ¥ Frint Graphic Fepart
[ Fixed-Scale

hir: I 4B
b an: I 4B

¥ Print Dizcrete Frequency Report

o]

Exit Application
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Test Set Ug

Test Information

Test Information

Cable Serial Mumber : |5N1111 Drated/Time: 104272005 10:01:58 &M

Eatch Mumber - |BN-1?1D2DDE i~ Cable Harness Information:

Length Urit: ¢ Fest (& Meters

J d aching Mumber - ]28
Add
J Factrop Mumber |FN-EAE|02 2 1.200
Delet
| Order Number © [NTL-568 sete
Operator: |RFTA Maove Up

Cable VOF (%] [79.00 Test Move Down

Data Selection © |Import File Data = =
Termination: |Load LI I I l ItS

- Test Requirement File:

Fs. COMmM

]E:\TDN.-’-‘«Limit\ThreeGHz.TF!FI Browse

- Import D ata File:

]E:\TDN.-’-‘«Data\S1 1_Load 1.82m_1.22p Browse

Help Start | Cancel I
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Frequency Domain Report

\
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P el T Tt L M TRl et UL T pEp 1

I Labsl 3 nput 3 Cats Sslec don Opton S11 Load_1.82m_1.s2p |
1D Labal 4 nput 4 Opmrator Tauter )
10 Labal 5 nput 5 Ta ot CataTIms OF 2272005 15:56 018
Cable VOP In% oo Tarmlmdan LAl
Cable Harness Information (Meters)
Jeguent Total 1 i
Length 1. &¢ 0.6k 1.0
Frequency Domain Report
Frequen_:v Eablel_ Smeary_
Test Parameter Limit Meazured Difference @ Freq (H=) Besult
Eeturn Loss [dE) 500 0. §6 15. 66 nonngn P33
Woltage Ftanding Mawve Ratio 1.50 1.08 0. 36 o Ennn P&33
Fre quency Domain kraph
100 Brta Loce _F'_‘_'_'_._,_.-—"'_n
-15.0
VAW
| A fAn faan
NN AN AWAAW AR AN N
5 T A Wy AV A A LA L LA
N YITAVAII v
N |[ T |Il
-45.0 T
-50.0
-55.10 =
-0 0
0,50 l.00 1.50 g0 .50 a0
Freguency (0.00& - 2,000 GHz: 1601 points)
Fre quencr Domain krach
'Rl Holtgge Standing lgye Batio
1.30
1.50
1.7
1.60
1.50 =
140 n i ﬁ]
i apl U all o
i A nn oafllaf) (VL
L oo AR A AAATR AT 7 W
N SENVIVEY, LAY e I A Al A AU AL LA U
' 050 1.00 1.50 Eoon .50 a0 —
Freguency (0.00% - 2,000 GHz: 1601 points)
|

Prirted on 0WFEESE005 2t 02:56:30 PM
sl Tl -

Timimid = d aelidel Slamai 1 a0 an

wm|




Fault Location Report

A
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W TDNA

Frint... || Mext F'a_-:lel Prew F'agel Two Fage I Zoom |n I Zoom Dut | Cloze I
Measured |l.lili |.'L.lili |.'L.lili |l.lili | | | | | |
Time Domain Report
Cable Wors+ Cakle Cakle adarter Wlorst Adacter Adapter
S gerit Limit Data Difference Location(Mt] | Limit Data Difference Locatiom (ML)
all 1o, 0000 00057 9.94942 1.52 =934 0000 0.0g0d -394 0&0gd 0.B0
2 10,0000 0.00E6 9.997%4 h.05 =494 0000 0.0g0d -394 .0&0g 0.B0
z 1o, o000 0, 0057 9.49342 1.52 -333 0000 0,014 -933 0164 L0 X3
Time Domain brach
0020 21l Erflection =
[N s
0.0ngd
0oEl
0.01s ||
0,015 J llhil lldl
e ﬂ 1IN il
0,003 |I | -F- || lI l
0.00E
ip 1 Y, .
. Rz e b M e =
a.oa0n .20 Y1) .60 0.&0 1.00 1. &0 1.40 1.60 ] ]

Distance [(0.00 => 56 .0 meters:

4096 Points)

Printed on 0?7 ZEFE005 at 04:00:5¢ PM
Prinited mith Version 10000




Time Domain Analysis
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T est Infarmation

D ata Archiving

e CONSULTANTS

Fault Location Snalysis Ti me Domai n AnaIySiS

Email: salesiarftaconsultants.com

T est Requirerment

Phone: 510-438-0238

System Setup Fax: 510-438-0222

Exit &pplication




Test Information

Fault Location Analysis

i~ Test Requirement File: i
C:AT DMALImithS ample. TH Browse I
Sweep Settings: ]._:.-:-;:_‘- 3000 GHz: 807 zcan points

~ Cable Length - T I\I | E ;
/

Length: |1EI.EIEI T Feet " Meters

Cable WwOP [%]; IBEI.EIEI Window Shape Type: ]Hamming _'3\ D i g ital F i Iter

= Temination: IL:::au:I __v_j Data Selection: ]Impu:urt File Data _:j y
i~ Impart Diata File [ ift 1S, com

CATOMADALEYSTT_Load 10m.z1p Browse I

r

Sweep Settings: i' 37 - 3000 GHz; B0, scan point

i~ Ermar Coefficients Comection [Calibration] - =

Exit Application




Fault Location Analysis Graphs

Frequency Domain Graph ED Set'-Scale ‘
=200
=250
2200 . n [ T i i : u
— _igg | : i | (Bl | | | Lhg | I ] |
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E50 — ™~ After
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0.50 1.00 1.50 2.00 2.50 F I I te r
Fregqueney (GHz) (0.0037 GHz == 3000 GHz, 501 5can Points)
Filker:
Tirne Domain Graph Start;
511
00092 |1 A
00029 I
=0.0079 Stap:
200069 =5
50,0059 .
%3-3333 gl Pl
Eggggg | | i Cancel Filter
: . | 5 —
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Help Export C5Y Frint Report |
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Case Study

Cellular Antenna Cable
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Missing Jacket
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RL Report

Frequency Domain Graph
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Data Archives
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/i Test Infarmation
|

Data Archiving

Data File Directony: ]EZ'\TDN-"-"-D.-“-‘-.T.-’-'-.'\

| DataFile 1 Test Date Test Hequirem... _1 Operator 1 Cable Serial M... i Batch Murnber
|| T O ADDODZ 107200517, | ThreelaHz ER-17102005 |28 | FW-CaO02 MNTL-5ER
TOMAQDDDS 10/20/20051...  ThreeGHz RFTA SH1111 BM-17102005 28 FM-CAD02 MTL-568
TOHADDO4 10720420051, ThreelGHz RFTA SH333 CH9873 FwIg36 FH 5093-374 OM-9375
| TDMADDOS 10/20/20051...  Sample RFTA SH333 CH3873 a6 FM 5093-374 OM-9376
'r TOMAQODOG 10/20/20051...  Sample RFTA SM333 CM3873 FM 5093-374 OM-9376
TOHADDOE 107204200517, Sample RFTA SH333 CH9873 FH 5093-374 OM-9375
TOWADDOS 1025420051, ThreelGHz RFTA SH1111 BM-17102005 FM-CADD2 MTL-5E8
| TDMADD10 10725420051, ThreelGHz RFTA SH1111 BH-17102005 FM-Cannz MTL-B68
'r TOMADD 1025420051, ThreelGHz RFTA SH1111 BH-17102005 FM-CADDZ MTL-5E2
TOMAQDDT 2 10/25/20051...  ThreeGHz RFTA SH1111 BM-17102005 FM-CAQ02 MTL-568
TOHADDZE 1072642005 0., ThreeGHz RFTA SH1111 BH-17102005 FH-Cannz MTL-563
| TDMADDZ2? 102642005 0. ThreelGHz RFTA SH1111 BM-17102005 FM-CADD2 MTL-5E2
'r TOHADDZE 10726420051, ThreelGHz RFTA SH1111 BH-17102005 FM-Cannz HTL-B63
TOHADDZS 10/26/420051...  ThreelGHz RFTA SH1111 BH-17102005 FM-CADDZ MTL-5E2
TOMADD30 10/27/2005 0. ThreeGHz RFTA SH1111 BM-17102005 FM-CAD02 MTL-568
| TDMAD200 09/08/20051...  “olex RFTA w1041 MTL-0097 - FhdC-93 BBCITF
'r TOMADZ 09/08/20051... Sample RFTA SMEY CM9873 FM 5093-374 OM-9376
TOHADZO0Z 09/08/20051... Sample RFTA SHET-0Z CH9873 FM 5093-374 OM-9375
TOMADZOS 09/08/20051... Sample RFTA SHET-03 CH9873 FH 5093-374 OM-9375

| >

Wiew Feport | Export D ata I Ewxport List Delete I




TDNA Benefits

* Time saving ease of use over conventional TDR
Instrumentation

e Compatible with most VNAS
 No FFT knowledge required

e Immediate distance domain results for locating
faults

 Fast interactive gating for process improvement
analysis over conventional TDR instrumentation

* Cost effective to reduce material scrap and
rejections

L
4
Aeaile

CONSULTANTS




