Netlist Analyzer: Tutorial 3
How to find Netlist Violations

Introduction

The Netlist Analyzer is a graphic viewer for generating and comparing
netlists during ajob cycle.

Thistutorial isthe third in a series of tutorials which describe how the
Genesis Netlist Analyzer works. Thefirst tutoria explained the basic terms
and concepts required for understanding the Netlist Analyzer. The second
tutorial explained the basic operations of the application. Thistutorial
describes the typical workflow when using the Netlist Analyzer and gives
tips about how to find shorts and breaks.

These tutorials have been designed to enable you to sit at your computer
with Genesis and work through the tutorials at your own pace.
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NOTES:

1. Information not contained here can be found in the on-line
documentation: see Doc. 0506 The Netlist Analyzer, Doc. 0107 Analysis
Training Tutorial and Release Notes.

2. Thistutorial uses the Job demo_design. (Thisjob is called netanaljlin
thetutorial). If you do not have access to this job, see the Appendix of this
tutorial for a description about how to download it using FTP via the
internet.

When reading this tutorial there are afew symbolsfound on the |eft side of
the page to help you navigate.

Symbol Description

Note: This explains an important point or provides reference to
5 further information.

Information: This is a section where you learn about a specific

[N topic.

Action: This is a section where you actively work with Genesis.

e
-

b

Question: This is something for you to think about.

% Tip: This provides suggestions of how to work more effectively.



Objectives

Tutorial

In this tutorial you will learn about:

» Thetypical Netlist Analyzer workflow

» Sometips about how to start detecting violations
 Finding a short using automatic short highlight

» Understanding a short

e Turning off the shapesfilter to seethe original CAD Netlist
 Fixing ashort

 Finding a short manually without using automatic highlight
» Setting the color contrast between nets

» Understanding the Netlist Analyzer graphic display

» Checking a short manually when you cannot use automatic highlight
 Locating and fixing shorts between P& G layers

» Understanding a break violation

» Understanding Extrareports

 Tipsfor finding problems with the CAD Netlist.

The Typical Netlist Analyzer Workflow

This section describes the typical Netlist Analyzer workflow and the
rational e behind each step. This information should help you better
understand the concepts behind the Netlist Analyzer in order to utilize it
effectively.

STEP 1: GENERATE A CAD NETLIST

This action does not do a calculation but simply takes the CAD netlist
exactly asit was provided from input (e.g., IPC file) and enables you to
display CAD points and nets. The net names will be identica to the names
defined in the CAD Netlist file which enables you to communicate with
your customer.

How to find Netlist Violations
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STEP 2: GENERATE A CURRENT-BASED CAD (CBC) NETLIST

The primary use of this netlist isto perform theinitial comparison between
the CAD Netlist file and the Gerber/drill graphical data. Actually we can
compare the CAD Netlist to the Current Netlist (which takes as net points
all outer layer padsand drills), but if we compareit with the Current Netlist,
we may get many false alarms for extra and missing net points. Therefore,
itisrecommended to comparethe CAD Netlist with the Current-based CAD
Netlist. The Current-based CAD Netlist usesal the net points of a CAD
netlist but findstheir connectivity using real featureson alayer. Because the
Current-based CAD is based on CAD netpoints, we avoid false
extra/missing violations.

NOTE:

See Netlist Analyzer tutorial 1 for a more detailed explanation about the
Current-based CAD Netlist.

STeEP 3: COMPARE CAD NETLIST WITH CURRENT-BASED CAD NETLIST
Execute the comparison by clicking on the Compar e button.

If opens or shorts are reported, this means that the graphics and the CAD
Netlist do not match. The reason for the mismatch might be that either the
CAD Netlist file or the Gerber graphical data are corrupted.

Data corruption is a serious possibility and should be resolved before
continuing with the job.

NOTE:

Sometimes the customer may allow some violations, i.e., the customer
agrees to accept some known CAD Netlist and graphic mismatches.
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NOTE:
For a more detailed explanation about the four possible violations (Short,
Broken, Missing and Extra), see Netlist Analyzer Tutorial 1. Termsand

Concepts.
Steps 1,2,3

Jobh - ”}mtanalj 1
Step : |[Tev.a | Step 1: Recalculate the
Type : CAD /fl/ CAD Netlist

Recale Mr. o 5 | Register. .. |

Het Hames (1253) Layers

HET00000

Job ||;2ﬂetanaljl
Step : ”irev_a

| Step 2: Recalculate the
Viape L Eltisabe Leeel W Current-based Netlist
Recalcm. |

Het Hames (1155) Layers

Filter: |

HET 00000

()]

Comparefﬁlﬁd (3} | broken (1) |

Print || missing | extra ||

— Step 3: Click on Compare

NOTE:
Itispossibleto just click the Compare button and the netlists will be

automatically calculated. (Thisis dightly faster.)

How to find Netlist Violations



STEP 4: UNDERSTAND THE VIOLATIONS

If there are netlist violations, try to understand the problems. If you identify
real violations you should contact your customer. We are going to learn in
thistutorial how to understand shorts and break violations.

STEPS 5 & 6: IF COMPARE IS SUCCESSFUL, CALCULATE THE CURRENT
NETLIST AND SET THE REFERENCE NETLIST TO BE THE CURRENT NETLIST
The Reference netlist is used as a master reference during editing which is
used for comparison with the Current Netli<t, to ensure that changes have
not violated netlist connectivity rules.

Step 5:
Calculating the Current Netlist
Type : Current _.|
Recalc | Editor. .. |
|Reca[gﬂate data] (12 53]' Layers |

It isrecommended to set the Current Netlist asthe Reference netlist, rather
than the Current-based CAD Netlist, because you want the Reference to
contain all the netlist points for maximum protection against Netlist

violations.
Step 6: Set the Reference Netlist
to be the Current Netlist
— T
Job: netanaljl Step: rev_a
Recalc | Editor. .. I-l Update . . Action
| |Net Hames (1155)| Layers s Set to CAD netlist
Set to CUR netlist
If a CAD Netlist exists it < Set to CBC netlist

is recommended tq keep B Cur with CAD es
the CAD names using this

option < CBC with CAD names

v Delete

Pleduce : 4 Mo « Yes ‘

OK | Applyl Close I
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STEP 7: WORKING WITH THE JOB

After you have set your Reference Netlist, you can now continue with your
CAM work. When you finish your work, or any other time you want to
verify the netlist, go to Step 8.

STEP 8: RECALCULATE CURRENT NETLIST
Recalculate a new Current Netlist, reflecting the actual connectivity of the
real features on the board, according to the graphics.

STEP 9: COMPARE THE CURRENT NETLIST WITH THE REFERENCE NETLIST
Thisisto check if you have violated netlist connectivity as aresult of
editing. If al the results are “green” then no netlist violation occurred.
Otherwise, check why there are violations.

The netlist comparison may be done either from the Netlist Analyzer
window or from the Online Netlist window in the Graphic Editor.

How to find Netlist Violations
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NOTE:
You may also do a Layer Compare in the Graphic Editor to compare the

original layer to the edited layer.

Workflow Summary
(with CAD Netlist)

Generate CAD
1 Netlist

v

Generate CBC

2 Netlist
Compare betw een
CAD and CBC Netlist PR
/ A
violations / \ no violations K N
found K \
\
// |
Handle violations. Calculate Current ' \
4 | contact customer 5 Netlist ! |
if needed | x
¢ /’ v
I
!
! 8 Recalculate
Set Reference |, Current Netlist
6| Netlistto be the |
Current Netlist | ¢
¢ |
| Compare the new
Current Netlist against
) ) the Reference
7 Working w ith the Job
NOTE:

This workflow does not relate to the cleanup stage. Usually we do cleanup

after step 3 and then repeat steps2 & 3 again before cal cul ating the Current
Netlist. For detailed information about wor kflow with and without the CAD

netlist, see doc. 0506 The Netlist Analyzer p.33-40 (the common procedure)

Netlist Analyzer: Tutoria 3
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Locating Netlist Violations - Getting Started

Inthe second tutoria (p.24) we compared the CAD Netlist with the Current-
based CAD Netlist and we got:

Compare| Shorted (3) | broken (1) |

Print | missing | extra |

Now we will try to find what causes the netlist violations. During our
explanation we will give you various tips to help you detect netlist
violations. These Tipsare only recommendations, so pleasefeel freetowork
using the method you find easiest.

TIP 1:

Always start fromthe easier problem because it also may help solve part of
the more difficult violations.

TIP 2:

It isrecommended to start with “ shorts” because Genesis has automatic
highlight to find many of them (in positive layers).

TIP 3:

When you first view Shorted violationsit is recommended to set the Zoom
button to Auto-Zoom. In thiszoommode the systemwill automatically show
you the short position, when possible.After you find the short, it is
recommended to set the Zoombutton to No Zoom. Otherwise, each time you
click on a net the auto zoomwill be activated, which is not a comfortable
way to work.

How to find Netlist Violations
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TIP 4:

When you first view violationstur n on the Shapesfilter. In thismode you can
see the nets better. Moreover, only when the shapesfilter isturned on do
asterisks (*) appear beside specific layersin the Layerslist and automatic
shorts highlight works. You can turn the Shapesfilter off later when you
want to get a smpler display of the net points only.

Graphic Shapes for
Lower Netlist window

|5hape S/VIF Top F\B:tr‘

Graphic Shapes for
Upper Netlist window

(Turning shapes off improves performance at the expense of functionality.)

We are going to start with an easy short in which the Netlist Analyzer
automatically takes us to the location of the short.

Finding a Short Using Automatic Short Highlight

STEP 1:
Click on the Shorted button and you will get the following window.

Job : netanaljl Job : netanaljl

Step: rev_a Step: rev_a

Type: CAD Type: CURCAD
Shorted (3)

JGHD ... — HET00002

JT/C ... — HET00471

9

— HET00844

1

=

Highlight Violation: 4#Yes ( Ho

Close




STEP 2:
Click on the net /B_A19 and close the Netlist Compare Popup.

Het Hames (1157) Layers
Filter: |

. . <All Points>
According to CAD Netlist

two Separate nets: !B_ng
/B_A19 and /B_WE il" B_NE-

BE——— 1=
OT + 5B + 3TH= 8 _,i

Jobh ”;:netanaljl
Step : ||;rev_a

Type : Current based CAD _,|

Recalc | Editor. .. I
Het Hames (1155%)

_ _ All Point
According to Graphics ___ :]ETooazdlln >
one net: net00844 T

The short can be understood in thisway: the nets/B_A19 and/B_WE were
separate nets according to the CAD Netlist, but now they are shorted
(according to the graphics) into one net called NET00844.

NOTE:

There is a refresh problem. After clicking on Shorted, you still see all the
net points displayed on the screen even though <All Points> isnot actually
selected. To refresh the display, select and then unselect <All Points>.

How to find Netlist Violations
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STEP 3!
Click on the shorted net: NET 00844 (Make sure that the Zoom button is set
to Auto Zoom mode, if you want to see exactly the place of the short.)

Net Analyzer

: |[hetanaljl

step : |[ev_a

caD o

<all Points>
/B_219

=
8

: |[metanalji

step : |[rev_a

Type : Current hased CAD

Recale || Editor... |
Het Names (1155)

L

sl

¥

broken (1) |

extra |

0

uto Zoom | Single Layer |

X = 2.419224, ¥ = 5.289383
Reset |Bhapes : [7Top VBotIpoints: 7 Top [ Bot [#TH | |Inner |Tool ‘ Close

You can seethat in the view areathe violation is displayed highlighted and
the layer containing the short will havean ‘S’ next to it in the Layer Name
list. In our case we seethat the short isin layer ‘sigt’.

Layers

TIP 5:

You can work with auto highlight only for positive (circuit) layers and
planes. You cannot useit for negative P& G layers. In P& G layers you can
usedrill check analysisto help you find short violations. With difficult shorts



you can also change negative layer polarity to be positive (for example by
inverting its polarity and merging it into a positive surface) and then try
using the automatic short highlight.

Now, we are going to investigate this short and by doing so we will learn
something important about the graphic shapes display.

Understanding the Short Between /B_A19 and /B_WE

STEP 1:
Look at the display area.

Hereit isobviousthat the little vector causes a short. Yet before deleting it
we can learn something useful from it.

STEP 2:
(Make sure that the Shapesfilter isturned on.)

Unselect NET 00844.

How to find Netlist Violations
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Click on net /B_A19, you will get:

[ Net Analyzer

4 compare <, Optimize

Job : |[betamalil |
Step : |[rev.a |

Type : cap o

Recalc || Editor... |Register...|
et Wames (1157)

Job : |[metamalil |

step : |[Feva |

Type : |current hased CAD |
Recalc | Editor...

et Wames (1155)

[x = 3.543692, v = 6.297932

auto zoom | |single Layer
Reset |Shapes : [/ Top VaotIPoints: ¥/Top WBot [/TH | Inmer | |Tool | Close

Now, click on net /B_WE, now you will get:

Net Analyzer
4 Compare <, Optimize

gob_: |[petamalil |
step : |[Feva |

Type : cap ol
Recalc || Editor... |Register...|
et Wames (1157)

Job : |[metamalil |

step : |[Feva |

Type : |current hased CAD |
Recalc | Editor...

Het Names (1155)

[x = 3.725000, ¥ = 5.788707 Buto Zoom _4| Single Layer _4|
Reset |Shapes : [/ Top VaotIPoints: ¥/Top WBot [/TH | Inmer | |Tool | Close

HERE IS SOMETHING TO THINK ABOUT

Nets/B_A19 and /B_WE are totaly different nets according to the CAD
Netlist. Therefore, we could expect to get the following display.

The expected display results are the following:

Netlist Analyzer: Tutoria 3



When clicking on net B_WE,

fB_Aal19

you expect that only net B_ WE will be highlighted (thisis not theresult you

will see).

When clicking on net /B_A19,
4

/B_WE— u

you expect that only net B_A19 will be highlighted (thisisnot the result you

will see).

But the actual display results are the following:
When clicking on net /B_WE,

/B_A10 =

you actually see both netsB_A19 and B_WE and the little short vector

highlighted (thisis the result you will actually see).

Also, when clicking on net /B_A19,
4

/B_NE— u

How to find Netlist Violations
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you actually see both nets B_WE and B_A 19 and the little short vector
highlighted (thisis the result you will actually see).

HERE IS SOMETHING TO THINK ABOUT

Question: What isthe reason that both CAD nets, B WE and B_A19, are
highlighted in the display even though we only click on one of them at a
time?

Answer: Thereason for thisisthat the shapes are always taken from the
current graphics! We seethetwo netstogether because they are connected
according to the graphics. If you want to see exactly what were the original
nets according to the CAD Netlist, you have to turn off the shapesfilter, as
explained below.

Turning off the Shapes Filter to see the Original CAD Netlist

To solve the problem described above, in order to see exactly the origina
CAD net points, we should turn off the shapesfilter.

STEP 1:
Turn off shapes: top filter. (Turning off shapes for the upper window, i.e.,
CAD Netlist window.)

NOTE:
If you find the difference between the shapes (top, bot) confusing, you can
always turn both of them on or off together.

STEP 2:
Click on net /B_A19. You will now see 2 netpoints which define what was
theoriginal net /B_A1 according to the CAD Netlist.
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STEP 3!
Click on net /B_WE. You will see 2 net points which define what was the
original net /B_WE according to the CAD Netlist.

The conclusion is summarized in the following tip.
TIP 6:

When you want to know exactly what were the original CAD nets, turn off
the shapes and look at the CAD net points only. Remember that shapesare
always taken from the graphics. The CAD netlist does not include
information about shapes. Therefore, when we want to see the exact graphic
CAD Netlist it isrecommended to look at the net points and not at the

shapes.

Fixing the Short B_A19 <->B_WE
We are now going to fix this short.

Step 1
Click on the Editor button to open the Graphic Editor with the same view
areaaswe had in the Netlist Anayzer.

NOTE:
In order to see exactly the same view, you must select the same layersin the
Graphic Editor that were displayed in the Netlist Analyzer.

STEP 2
Erasethe little vector in layer sigt which causes the short.

How to find Netlist Violations
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STEP 3

Now return to the Netlist Analyzer and click the Compare button to make a
new comparison between the CAD and Current-based CAD Netlists. You
will get the following:

compare shorted (2} broken ({1}
Print mlz==ing extra
T e—

We get only 2 shorts here which means that we solved one short problem.
The easy short is behind us, now we will check alittle more difficult short.

Finding a Short Manually Without Automatic Highlight

We are now going to find the second short. By doing this, we will also learn
how to set the net colors and how to understand the nets display.

STEP 1.

Now click on the second short /T/C...NET 00471 in the Netlist Compare
Popup.

Het Hames (1157) Layers

Filter: | povrsy

<all Points>

fT/C » sigt

/665vCe sig2
sig3
sigd

Jon : |[Metanaljl

step : ||irev_a

Type : Current based CAD =

Recalc I Editor. ..
Het Hames (1155)

Layers

<BAll Points>
HET00471

Thisis how we understand this short: two nets /T/C and /655V CC which

were 2 separate nets according to the CAD Netlist, are now shorted into one
net NET00471.



STEP 2:

Wefirst want to see what were the original CAD nets. Click onthenet /T/C
in the CAD Netlist window, to see the first origina CAD net.

[x = 5.067072, ¥ = 5.899884

Job : |[metanaljl
step : |[Eeva |

Type : cap o

Recalc

|| Editor... ||[Register...|

Job : |[hetanaljl
Step : |[rev.a |
Type : |Current based CAD

et Wames (1157)

Recalc

|| Editor. ..

et Wames (1155)

auto zoom | |single Layer

Reset |Shapes :

7 Top 7 Bot. IPoints :

¥ Top

] Bot.

¥ TH

| Inner | Tool |

Close

STEP 3:

Click on the net /665V CC in the CAD Netlist window, to see the second

original CAD net.

5 Net Analyeer

[x = 2.999991, v = 6.559284

4 compare < Optimize

Job_: |[etanaljl
Step : |[rev_a
Type : CAD o

Recalc

|| Editor... | Register...|

Het Names (1157)

/T/C

Step : [[rev_a
Type : | Current based CAD
Recalc || Editor...

Het Names (1155)

auto zoom | single Layer -

Reset |Shapes :

[V Top # Bot IPoi.nts :

¥ Top

[V Bot.

¥ TH

| Imner |Tool | Close

How to find Netlist Violations
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STEP 4:

Click on the net NET00471 in the Current-based CAD Netlist window to
see the shorted net. You will see that the net displayed is aconnection
between both /T/C and /665V CC (i.e., the two nets/T/C and /665VCC
which were separated according to the CAD are now connected according
to the graphics).

5 Net Analyeer

X = 5.202156, ¥ = 4.696693 i
Reset |Shapes : [/ Top VBotIPoi.nts: ¥Top [#Bot @ TH | |Immer |Tool | Close

TIP 7: ABOUT NETLIST COLORS AND DISPLAY

It is very important to have different colorswith a good contrast between
them. One color for displaying nets from the upper window and another
color for displaying nets from the middle window. You can change the
display colors using the Graphic Editor>Options>Colors. Change the
selection color “ " to change the color of the upper window. Change the
highlight color “HL” to change the color of the middlie window.

The next section shows you how to set color contrast.



Setting the Color Contrast

o Lol

STEP 1:
Click on the net /T/C from the upper window and the net NET 00471 from
the middle window.

.

.-

5 Net Analyeer

— ¢ |8
X = 5.183969, ¥ = 6.139487

Reset |Shapes : [/ Top VBotIPoi.nts: ¥ Top [#Bot @ TH _|Imer | Close

STEP 2:
Select Options>Colorsin the Graphic Editor to change the display colors.

Colors Popup

= EEEEEEE

Change Highlight (HL) and Selection (SL) colorsto change the color of the
nets in the upper and middle window, until you get agood color contrast
between different nets.

How to find Netlist Violations
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Understanding the Graphic Display

One of the keysto understand netlist violationsisto understand the graphic
display of the Netlist Analyzer properly.

STEP 1:
Set the Zoom button to No Zoom (to avoid automatic zoom changes which
might not be comfortable for usin this case).

STEP 2:
Click on one net: NET 00471 (you get the shorted net in one color).

STEP 3!

Click once on net T/C/ and then on net /665V CC. Do this several times
(toggle between them). You can see clearly according to the display colors
that /T/C and /665/V CC are part of the shorted net, NET00471.

(We can see by the color difference that nets /T/C and /665V CC were
different nets according to the CAD Netlist, but now they have become one
net, NET00471.)

missing

Ho zoom | single mayer o

X = 5.909047, ¥ = 5.308485
Reset |Shapes : [/ Top VBotIPoi.nts: ¥Top [#Bot @ TH | |Immer |Tool | Close




Checking the Short between /T/C and /665VCC

Now that we understand that nets /T/C and /665V CC are shorted into net
NET00471, wewill now try to locate the violation.

TIP 8:

Alwaystry to understand the net i.e., under stand how the elements along the
net are connected.

HERE IS SOMETHING TO THINK ABOUT
QUESTION:

Look at the net /T/C/, use the displayed net shapes and the layers with
asterisks in the netlist box and think about how the elementsin the net are
connected.

ANSWER:

smd in sigb -> plated drill -> tracein sigt -> plated drill -> tracein sig2 -
>plated drill -> tracein sig8 -> plated drill -> tracein sig2 -> plated drill ->
tracein sig9 -> smdin sigh.

HERE IS SOMETHING TO THINK ABOUT

Now, look at net /665V CC and think about how the 3 padsin this net are
electrically connected and why there are no traces between them (why they

appear as 3 separate nets).

How to find Netlist Violations
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If you check each layer which has an asterisk you will seefinally that the 3
pads in this net are connected through P& G layer ‘pg5’.

Actually we could guess this without checking al layers.

Since we see no traces between the 3 elements of the net (when the shapes
filter ison), we know that they are not connected in asignal layer, otherwise
we would see traces connecting them. This means that they are connected
throughaplaneinanegative P& G layer, inthiscase‘pg5 (whichistheonly
P& G layer which has an asterisk beside it for this net).

TIP 9:

When looking for a short, alwaystry to think how the 2 different nets might
be connected together.

Let usinvestigate how the 2 nets/T/C and /665V CC are shorted together.

Weknow for surethat they are connected according to our graphics because
they turned out to be one single net according to the Current-based CAD
Netlist.

In the following section we will discover how they are connected.
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Finding out how Nets /T/C and /665VCC are Shorted

We will first do it the long way and afterwards we will give tips how to do
it more quickly.

STEP 1:

In the upper window click on net /665V CC. In the middlie window click on
net NET00471. (Make sure that you can see the color difference between
the 2 nets).

STEP 2:
Look at the Layers list for net /665VCC.
TYpe CAD 4|
Recalc | Editor... | Reglster. ..
|Net Hames {(1157) Layers |
Filter: | sSt &
<All Polnts: =
* =igt
S s1qg2
siga
sigd
* 5
&
s1g7
sigh
s1gd
* zilgb o
| I | | ) s=sb

We are now going to click on each layer marked with an asterisk, one at a
time and find out through which layer the 2 nets (/T/C/ and/665V CC) are
connected. You only have to check the layers sigt, sigh and pg5 because
these are the only layers through which net /665V CC might get shorted to
another layer.

TIP 10:

When viewing layersit is very comfortable to work in single layer mode, to
always display the drill layer from one netlist window and the second layer
in the other netlist window.

How to find Netlist Violations
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STEP 3:

Display the drill layer from the lower (middle) netlist window. It isvery
comfortableto always seethedrill because thismay hel p us understand how
the nets are connected.

Type : Current based CAD 4|

Recalc | Editor... |

[ver wames (1155)

Filter:E

<All Polnts:

STEP 4:
Click on sigt in the upper netlist window.

We can see that there is no connection between the 2 nets through this layer.



STEP 5!
Click on sigb in the upper netlist window.

We can see that there is no connection between the 2 nets through this layer.

STEP 6:
Click on pg5 in the upper netlist window.

HERE IS SOMETHING TO THINK ABOUT
Question:
Arethe 2 nets/665V CC and /T/C connected through this layer?

How to find Netlist Violations : 27
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Answer:

We are going to check each drill and seeif it causes a short between
/655VCC and /T/C.

A: This plated via does not touch the plane and therefore does not cause a
short problem. Thisis okay.

B: These 3 padsare connected together because they are connected to plated

vias through a copper plane. Thisis okay because they belong to the same
net.

C: Thisplated drill partly touches the copper plane and therefore causes a
short between net /665V CC and net /T/C. Thisisnot okay because different
nets get shorted!

After finding the short the systematic way, here are 2 alternative smpler
ways.



A SIMPLER WAY: ALTERNATIVE 1
TIP 11:

When we see the shapes of the two netsand there are no traces between them
(the nets do not appear connected), we can conclude that the nets are
connected through a plane in a negative layer (e.g., negative P& G/mixed
layer).

Thereforein this case, we can immediately guess that the short isthrough a
plane in the P& G layer and in this case pg5. Because the short is through a
negative plane, we do not see the shapes of the traces between the nets.

A SIMPLER WAY: ALTERNATIVE 2

Read Tip 5 again. Change layer pg5 to be positive and then click on the
shorted net. The system tells you automatically that the short isin pg5 and
highlights the short. The exact short location may not be so clear, because
the whole planeis highlighted. Yet, we can automatically know in which
layer and in what areathe short occurs.

Fixing the Short Between /T/C and /655VCC

To fix the short, add a clearance for plated drill C. (Inareal job, you should
first consult with your customer.)

How to find Netlist Violations
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Now make a comparison again between the CAD and CBC netlist. You will
get the following:

compare shorted {1} broken ({1}

Print mlz==ing extra

This means that we have solved another short. Now we are going to find a
short between the P& G layers.

Locating Shorts between P&G Layers
TIP 12:

If one of the P& G netsisa small net, it isrecommended to try to understand
it and how it may be connected to the other P& G nets. However, if both of
the P& G netsare big we need to use P& G shortsanalysisto help us. Thisis
described in the following steps.

STEP 1:
Click on line/GND...NET00002 in the Netlist Compare Popup.

STEP 2:
Look at the net names in the upper window and the middle window.
Het Hames (1157) Layers
Filter:l; popery
<All Points>
/GHD sigt
Jvcce sig2
sig3
sigd
Joh : [[hetanaljl
Step : | rev_a
Type : Current bhased CAD 4| -
Recale | Editor. .. |
|Net Hames (1155) Layers
Filter: |;
<All Points>
HETO00002
E————1=




The short can be understood thisway: According to the CAD Netlist (upper
window) we had 2 different nets called /GND and /VCC. But now
according to the Current-based CAD Netlist, we have one net called
NETO00002. This meansthat the 2 different nets/GND and /VCC are
shorted into one net, NET00002.

STEP 3!
Select the /GND net to see how it looks according to the CAD Netlist.

[x = 3.022970, v = 2.573012

Reset |Shapes : [/ Top VaotIPoints: ¥/Top WBot [/TH | Inmer | |Tool | Close

STEP 4.

Select the /VCC net to see how it looks according to the CAD Netlist.

[ Net Analyzer

R i—
=
HNET00002 * si
=
=

missing

[x = 4.165975, ¥ = 0.004325

Reset |Shapes : [/ Top VaotIPoints: ¥/Top WBot [/TH | Inmer | |Tool | Close

oon | |single rayer |
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STEP 5!

Unselect the /VCC net and select the net NET00002. Thisisthe net
according to the Current-based CAD Netlist (i.e., according to the actual
graphics based on CAD net points. This net includes both the /GND and
IV CC nets combined together, i.e. according to the graphics al the points
shown in the display are connected).

Net Analyzer

b_,l{i iRy

<All Points>
[NET00002

TR

PEFPYEY)

ot
L

BT

[

o - - Tk

X = 5.493335, ¥ = 1.221071

Reset |Shapes : [/ Top VBotIPoi.nts: ¥Top [#Bot @ TH | |Immer |Tool | Close

auto zoom | single Layer -

TIP 13:

When we have to check a short between the P& G nets/GND and /VCC in
which it might be difficult to manually check how they are connected
together, we can use Drill Checks Analysis (P& G shorts).



STEP 6:

In the Graphic Editor open the Analysis menu and choose Drill Checks.
Select only Power/Ground Shortsin the Drill Checks Action Screen.

Drill Checks ERF: ”.?.STD @l
Layer :|F,affected
Rout Distance : [400.0 ml

Test list
_|Hole Zize _ | Extra Holes
_|Hole Separation |P’PowerKGround Shortsl
| Missing Holes | NPTH to Rout

Hole Types To Check for Extra
¥ Pth [ | Npth W Via

Ranges...

L e e

Close |

Execute the analysis.

Look at the results and you will get the following location.

Thismeansthat at thislocation the drill touchestwo the P& G layers pg5 and
pg6 and cause a short between GND and VCC.

NOTE:

Not every short found using P& G shorts check indicates a real short!
Sometimes the customer does want some connection between the P& G
layers. Thisanalysisdoes not check a short according to the netlist, but only

graphical connections between P& G layers according to the graphics and
the drill layer.

How to find Netlist Violations
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STEP 7:

To solve this short, we need to add a clearance in pg5 or pg6 for thisdrill.
But, how can we know inwhich layer to put the clearance? To know thiswe
need to go back to the Netlist Analyzer, and check whether thisdrill should
be connected to layers pg5 or pg6.

Find the drill’s location coordinates, in our case (3.75, 2.45).

Openthe Netlist Analyzer, display the drill layer and manually find the drill
at thislocation.

STEP 8:

Display the layer pg6 and the drill layer. Click on net /VCC. You can see
that our drill is part of the /VCC net and every other drill for the /V CC net
has a clearance in thislayer, i.e., is not touching this layer.

drill in location
(3.75,2.45)




.

.-

o Lol

Now display layer pg5 and you can see that all the drills for the net /VCC
including our drill should be connected to thislayer.

Therefore, we see that our drill should be connected to pg5 but not
connected to pgé.

NOTE:

Another way to decide to which net the drill belongsisto click on the Select
by Net button and then click on the drill at location 3.75,2.45.

Fixing One Short Between /GND and /VCC

STEP 1:
Click the Editor button in the Netlist Anayzer to open the Graphic Editor
at the location of our drill.

Add a clearance for our drill in layer pg6.

How to find Netlist Violations
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NOTE:

Inreal life situationsit is more common to see a problem of a thermal
instead of a clearance which causes a Power & Ground short. Sometimesit
may be caused due to a mistake in the whed! file.

Unlike the above examplein which we manually add aclearance, inreal life
you should consult with your customer before making any changes.

STEP 2:
Click the Compare button in the Netlist Analyzer and you will get the
following:

compare || shorted broken ({1}
Print | mlz==ing extra
This means we have now solved all the shorts.

NOTE:

In positive Power & Ground layers which have a lot of elementsitis
recommended to do cleanup before carrying out automatic short detection.

Now that we have finished discussing Shorts, we will now discuss Break
violations.

Understanding a Break Violation
NOTE:
Unlike shorts, breaks are impossible to find because there are many waysto

connect them. This is the reason why we can automatically find short
violations but we can not automatically find break violations.



In the Netlist Compare Popup, click on the broken /VCC - NET009. You
will get the following:

Job & Ekoby. tu3_job
Step : |rev_a
Type : CAD — |
Recalc | Editor... |Register. o |

fet mames (1157)

Layers

Fllter: |

<All Polnts:

ivee .
ol =
Job & E}:oby.tu.‘}_job
Step : |rev_a
Type : Current based CAD 4|

Recalc | Editor... |

et Hames {1155} Layers
Fllter: |: s1g2 =
<All Polnts: = s1g3

sigd

NETO00002 * 5
&

s1g7

slal

0T + 0B + 1TH=

1 |

This break can be understood as follows: the net /VCC according to the
original CAD netlist is now separated according to the graphicsinto 2 nets,
NET00002and NET00856. We want to understand why these 2 nets got
Separated.

Thisbreak is easy, so we will only give ahint how to solveit.

Hint: Look at thenetsNET00009 and NET00858. Start with thesmaller one
and look in layer pg5. Pay attention to the size of the clearances.

After wefix this break, we get a successful compare (without violations).

How to find Netlist Violations
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Understanding Extra Reports

STEP 1:
Now carry out a Compare between the CAD and Current Netlist. You will
get 98 Extrareports.

STEP 2:

Watch the extra violations together with the available external layer. You
can seethat the reported |locations are pads which where not reported as net
points by the CAD Netlist. However, they are considered as net points by
the Current Netlist and therefore you get extra net points here.

This drill is not defined in the CAD Netlist,
therefore itis an Extra point.

Tips for finding Problems with the CAD Netlist

Sometimes the CAD Netlist isnot valid. For example, some net points may
be defined twice in different nets. Sometimes a net point is defined in a
wrong layer, e.g., anet point on top instead of anet point on bottom.
Sometimes a net point for drill is defined when actually thereis no drill.
Another case may be anet point which is defined for a pad in an external
layer, while actual thereisno pad there.

Here are some tipsto quickly identify CAD netlist problems. Some more
examples will be givenin tutorial 4.



TIP 14:

If you get netlist violations when comparing CAD with Current-based CAD
and you want to check whether the CAD Netlist fileis corrupted or not, here
isaway to check the CAD Netlist file: try to compare the CAD Netlist with

the CAD Netligt.

Job cad_f1 le_errOI_I
Step : |rev_a
Type : CAD — |
Recalc | Editor... | Reglster. .. |
[vet wames (1255)
Fllter: |
<All Polnts:
NET 00000 ]
B
Job & cad_f1 le_error_‘;
Step : |rev_a
Type : CAD — |
Recalc | Editor... | Reglster. .. |
|Net Hames {1255} Layers
rilter:|
<All Polnts:
| sigt |
NET00000 sigt
NET00001 __
compare shorted {1} broken ({1}

Print mlz==ing extra

This may not sound logical to compare CAD to CAD, but actually this test
can check for errorsinthe CAD Netlist file. Your results should be green (no
violations). If you get violations (red), click on the Register button and then
on the Reduceto Center button, and compare again between CAD and CAD
Netlist. If you still get red violations this means that the CAD Netlist fileis

not valid.

How to find Netlist Violations
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TIP 15:

Use the Filters, top, bot, th, when viewing the Cad Netlist. If you see
mismatching, i.e. a net point defined astop, but actually the pad isin the
bottom layer, or point defined in the CAD Netlist asdrill, but actually there
isno drill inthe graphics, then thereisa problemwith the CAD netlist file.

In this tutoria you learned about

The typical Netlist Anayzer workflow
Finding a short using automatic short highlight
Understanding a short

Turning off the shapesfilter to seethe origina CAD Netlist
(Remember: shapesare alwaysaccording to the graphics. Therefore, turn
them off to see the exact CAD Netlist.)

Fixing ashort

Finding a short manually without using automatic highlight
Setting the color contrast between nets

Understanding the Netlist Analyzer graphic display
Checking a short manually without automatic highlight

L ocating shorts between P& G layers

Understanding a break violation

Understanding Extra reports

Tipsfor finding problems with the CAD Netlist

In the next tutorial wewill give some examples, to let you practice on actual
netlist problems.



Tips
Summary
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For your convenience, al of thetipsfound in this tutorial have been
collected here.

TIP 1:

Always start from the easier problem because it also may help solve part of
the more difficult viol ations.

TIP 2:

It isrecommended to start with “shorts” because Genesis has automatic
highlight to find many of them (in positive layers).

TIP 3:

When you first view Shorted violationsit is recommended to set the Zoom
button to Auto-Zoom. In this zoom mode the system will automatically
show you the short position, when possible.After you find the short, it is
recommended to set the Zoom button to No Zoom. Otherwise, each time
you click on a net the auto zoom will be activated, which isnot a
comfortable way to work.

TIP 4:

When you first view violations turn on the Shapes filter. In this mode you
can see the nets better. Moreover, only when the shapesfilter isturned on do
asterisks (*) appear beside specific layersin the Layerslist and automatic
shorts highlight works. You can turn the Shapes filter off later when you
want to get asimpler display of net pointsonly.

TIP 5:

You can work with auto highlight only for positive (circuit) layers and
planes. You cannot use it for negative P& G layers. In P& G layers you can
use drill check analysisto help you find short violations. With difficult
shorts you can also change negative layer polarity to be positive (for
example by inverting its polarity and merging it into a positive surface) and
then try using the automatic short highlight.

How to find Netlist Violations
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TIP 6:

When you want to know exactly what were the original CAD nets, turn off
the shapes and look at the CAD net points only. Remember that shapesare
always taken from the graphics. The CAD netlist does not include
information about shapes. Therefore, when we want to seethe exact graphic
CAD Netlist it is recommended to look at the net points and not at the
shapes.

TIP 7: ABOUT NETLIST COLORS AND DISPLAY

It isvery important to have different colors with a good contrast between
them. One color for displaying nets from the upper window and another
color for displaying nets from the middle window. You can change the
display colors using the Graphic Editor>Options>Colors. Change the
selection color “SL” to change the color of the upper window. Change the
highlight color “HL” to change the color of the middle window.

TIP 8:

Alwaystry to understand the net i.e., understand how the elementsalong the
net are connected.

TIP 9:

When looking for ashort, always try to think how the 2 different nets might
be connected together.

TIP 10:

When viewing layersit isvery comfortable to work in singlelayer mode, to
alwaysdisplay thedrill layer from one netlist window and the second layer
in the other netlist window.

TIP 11:

When we seethe shapes of the two netsand there are no traces between them
(the nets do not appear connected), we can conclude that the nets are
connected through a plane in a negative layer (e.g., negative P& G/mixed
layer).

TIP 12:

If oneof the P& G netsisasmall net, it isrecommended to try to understand
it and how it may be connected to the other P& G nets. However, if both of
the P& G nets are big we need to use P& G shorts analysisto help us.



TIP 13:

When we have to check a short between the P& G nets/GND and /VCC in
which it might be difficult to manually check how they are connected
together, we can use Drill Checks Anaysis (P& G shorts).

TIP 14:

If you get netlist violations when comparing CAD with Current-based CAD
and you want to check whether the CAD Netlist fileis corrupted or not, try
to comparethe CAD Netlist with the CAD Netlist.

Thismay not sound logical to compare CAD to CAD, but actually thistest
can check for errorsinthe CAD Netlist file. Your results should be green (no
violations). If you get violations (red), click onthe Register button and then
on the Reduce to Center button, and compare again between CAD and
CAD Netlist. If you still get red violations this means that the CAD Netlist
fileisnot valid.

TIP 15:

Usethe Filters, top, bot, th, when viewing the Cad Netlist. If you see
mismatching, i.e. anet point defined astop, but actually the pad isin the
bottom layer, or point defined inthe CAD Netlist asdrill, but actually there

isno drill in the graphics, then there is a problem with the CAD netlist file.

TIP 16:

If you get many netlist violationsthis could be dueto aRegistration problem
or the order of layerswas inverted in the CAD Netlist file. (Some of the
exercisesin the next tutorial will deal with this.)

How to find Netlist Violations
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This section describes how to download thedemo_design job used inthis
tutorial from Frontline's FTP site to your local system and how to install it
inyour local jobsdirectory. If you already have thisjob you canignorethis
information.

Downloading demo_design.tgz by FTP
Here are the steps how to download the job by FTP.

Using a Browser

Download demo_design using Netscape or Microsoft Internet Explorer. In
the location box, type: ftp://ftp-us.frontline-
pcb.com/pub/dnload/genesis/general/demo design.tgz

Using an FTP Application

Go to the directory on your local disk where you wish to download the file
from the FTP server and at the system prompt, type: cd temp (for example).

Type the command to load the FTP and access the Frontline FTP server:
ftp ftp-us.frontline-pcb.comor ftp.frontline-
pcb.com

Inresponseto User:, type: £tp

Inresponseto: Guest login ok, send your complete e-mail address as password,
type your email addressin full after the “Password” prompt.

What you type will not be visible. The message is displayed: Guest login ok
access restrictions apply. Type the directory of the FTP server from where you
will perform the download: ftp> cd /pub/dnload/genesis/general/

The message is displayed: CWD command successful. This means you have
accessed the directory you requested. If not, re-try. After successful access,
type the following instruction to make the download a binary transfer:
ftp>bin

The message is displayed: 200 Type set to |. Now type the actual command to
get the job. Note that you can not perform commands in this directory to
display files. You must type the exact name of the file to download following:
ftp: get demo_design.tgz



8 You will see displayed 200 PORT command successful, Opening BINARY
mode data connection for analysis-tut.gz (}ooxxxxxbytes).
After ashort while, depending on network traffic, you will see displayed:
Transfer Complete.
XXX bytes received in xx.xx seconds (xx.xx Kbyte/sec)
Thisindicatesasuccessful download of thejob into the directory you specified
when you started (in this example, \temp).

9 You can now exit the FTP application with: ftp> quit
You will now have demo_design.tgz in your temporary directory.

Installing the demo_design Job in your Database

Here is a description of how to take the demo_design.tgz from the local
directory where it was downloaded to and install it as ajob that can be read
by Genesis.

1 Open the Engineering Toolkit.

How to find Netlist Violations



2 Open the file menu and select Import Job.

The Import Job Popup is displayed.

—

Joh Hame

3 Click on the Database button to display the Database Selection popup which
lists your database directories.

Database Selection

frontlinel
fwcentral

4 Select the database in which you want to place thedemo_design job. Click the
Ok button.

Netlist Analyzer: Tutorial 3



5 Now click on the Input Path button in the Import Job popup. The File input
popup is displayed.

gui_file373 popup

6 Select the source directory where you placed the demo_design.tgz file.

7  Select the demo_design.tgz file and click the Ok button.

8 Thelmport Job popup will be displayed again, each field listing what you
sel ected.

9 Sart theinstallation by clicking the Ok button.

After afew minutes, the demo_design job will beinstalled in your
computer database and you can open it within the Genesis Application.

How to find Netlist Violations
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