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« Allegro DFM Checker
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Why to Check Manufacturing Issues?
* Increasing design complexity requires more specialized checking vs.
traditional CAD tool DRCs

« Designs that pass standard DRCs may still contain issues that result
In low manufacturing yields, or costly scrap

« Correcting fabrication issues can help to reduce the amount of design
modification done by the fabricator

« If the fabricator is modifying your design, you have lost database
Integrity

PCB Layout Process

PCB Post-processing

DRCs/ Manufacturing . Output

process steps after DRCs / verification




Allegro PCB Manufacturing Option

e DFM Checker

— Easy and fast check manufacture data on Allegro PCB designer
environment.

— Cross probing the point of failure to Allegro PCB designer.

* Documentation Editor
— Easy and fast generate PCB manufacture documents.

 Panel Editor

— Easy to make panelization, generate documents and components
coordinate for Pick & Place
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What's DFM Checker

 Fabrication Data check B
- IPC'2581 E:P-T.Iacktopadlsm.uﬁdden l I

— Multiple rules check options
* Rules by group (Streams)

Imports physical check values
— Constraint regions
— Default physical check values
— Create and store rule set templates

Check runs in “Background”
— Allegro editor and document editor can be used while checks are running

Results review
— Violations listed by check category
— Cross probe of violation between violations list and Allegro PCB Editor

Catches Violations before releasing to Manufacturing
<
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Design For Manufacture (DFM)

DFM check categories

i
.

Copper checks
— Trace to trace, trace to pad, pad to pad, shape to
pad, ....
— Redundant pads, superimposed pads
—  Pads without drills
— Antennas
—  Slivers
— Acid traps

Via checks
—  Through hole, laser drill
—  Plated, unplated
—  Backdrills to trace

Plane checks
—  Positive, Negative

SECOND SET OF EYES
. Quality

. Cost

. Right first time

. Efficiency
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Solder mask checks
Paste mask checks

NC Drill checks
—  Overlapping, coincidental, redundant
—  Dirill to drill
—  Imploded Mill path, arcs

Silkscreen checks
—  To soldermask, board outline
—  Min silkscreen width

Netlist Compare

Design Analysis



Data Preparation

 All artwork film records must be defined
« |IPC-2581 Layer mapping must be defined

¥ Artwork Control Fo ) 22 EI

o
o
=

Filrn Contral | General Parameters ] Filrn M arne Artwork IPC2581 Wizibility

Awailable films Film options EOTTOM

I Film narne: BOTTORM LYA3 GND_

Damain Selaction
_ :‘ PDF Sequence: 5] 3 LvR4_ VLG
m-LIC0 BOTTOM — e PASTEMASK_BOTT]
0IQ0 LYR3_GND_ ) PASTEMASK_TOF

& LvYR4_WCC_

CIET PASTEMASK_BOTTOM Offset 0.0000 ggtgggmgﬁgl
B 20 PASTEMASE_TOR bs 0.0000 55 BOTTOM

[ SOLDERMASK_BOTTOM 5 TOp
I SOLDERMASK_TOR TDT:'
[ SS_BOTTOM Undefined line width: {00000

CEg ss_ToP Shape bounding box  |0.0000
&0 ToP

(o] | o] | (o (o] | Do | ] | ] | o] | ] ]
e | ] | (D | O D
e | ] (|| D
= | B (= (| E

Plot mode: {+ Puositive

" Menative

[ Film mirrored
Select al Add.. Feplace... [ Full contact thermal-reliefs

[v Suppress unconnected pads
v Check databasze before artwork,

[~ Cancel
-

Create Artwark r
[~ Wector based pad behavior

[ Draw holes only

Cancel | Hpertures.. Viewlog. .. Help
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Create DFM Project

¥ © @ @ o K |

Panel Documentation New from | Help | Documentation Panel Editor DFIM Checker | Close

A Releas Package iz a repostory for all manvfactoring content. It iz vsed to store and wiew all deliverables for mannfactoring.

Current Working Release Package: DEMOL_XML
Location: D:\Allegro_DFM_Lab\Mfg_Opt_Demo'\Mfg_0Opt_Demo\DEMOL_XML
~ Release Pac Artiong

E—F Create a release package for the

i' current PCE design. Tae this option
to create a new release package or
Bl replace the cwrent relesse package.

e

Open the releaze package and enable
updates. Tse this option to annotate
design changes to the release
package.

Open the releaze package but
dizallow updates. Use this option 1o
edit or wiew the release package in
ity curent state.

[ Uz Template

~ Bevisions

Preserve the current state of a release package as a revision. Older revisions can be restored and st as the corent
revision. Waming: Festoring a revision may result in loss of modification: made to the current release package.

Current Revision Description:

Last Saved:

~ Release Package Statuz

The status of release package content relative to the most recent PCE
design changes are shown below .
| ®
Content | [states
Documents Mot Initiated
Panel Dezign Mot Initiated

TanE;
NILL“-O nce
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Build Stream & Check Rule

I s Add Stream

[| Stream List

[ [

&= Delete Stream  <gan Save Stream
| Select Streams ~ =3 Copy Stream

iz Open Stream

=
-
Cross

Probe

! X demol - Advanced Streams DFM

Checks

Execute | Name

dE99 99999999

~ S‘l}h
Refresh Constraints || Pause 1
% Il stop |
,n = Resume - .
n
Type
Preprocess Optimization 0 Preprocess
MWetlist Exttract Hetlist Compare
Signal Layer 2 Signal Layer
Wegative Plane 3 Wegative Plane
Solder Mask Layer 4 Bolder Mask
Silksereen Layer 5 Silksrreen
Paste Mazk Layer 6 Paste Mazk
WC Data Laver 7 WC Data
demol_Outer_Electrical Signal Layer
POWER-REGION_Outer_Electrical Signal Layer
demol_Tnner Neg Electrical Wegative Plane
POWER-REGION _Inner Neg Electrical Wegative Plane
Constraints  Areas Results
il
2015 Graser Technology Co.,Ltd.All Rights Reserved



Stream Setting Flow

Stream List

Stream 1 Check List

Stream 2 Check List

Stream 3 Check List

1 echnology Co_,Ltd.All Rights Reservec



Create Stream

* Create Stream

Stream List My_Demo - Advanced Streams DFIM

Ciptimizatiog (1

wrence, ® 2015 Graser Technology Co.,Ltd_All Rights Reserved.



Add Check Rule

| + Add Check ~ My_Demo - Advanced Streams DFM n
Execute | Wame | Tape
= reprocess [/ Preprocess Optmization 0 Preproces:
[ Metlist Compare 1 Wetlist Compare
signal Layer [ Signal Layer 2 Signal Layer
[ Megative Plane 3 WNegative Plane

Positive Plane

17 w -

Megative Plane

colder Mask

7 [o,""d Constraints  Areas Results
Silkscreen

MC Data Layer
Paste Mask Review check result

Netlist Compare

Check area and layers definition

Design Analyzer v

. Detailed check rule setting
= WE

Macro Check rule list



Check Rule Sample

# Allegro PCB Designer (was Performance L): demol Gr.brd Project: Fi../Mfg_Opt_De W Allegro Dashboard

Ef Allegro Constraint Manager (connected to Allegro PCB Designer (was Performance L) 16.5-20d

: i’ File Edit Objects Column View Apalyze Audit Tools Window Help cadence - 7 ¥
=l B @ it om0 <] k(s fe @A %% G L L%Y LG ie. =
H & Worksheet selector Lo damoLGrI
- o Electrical -
& A Physical Objects Reft Line To -
& - Spacing CSet |Line | Thru Pin | SMD Pin | TestPin | ThruVia | BB Via | TestVia [ Shape [ Bond Fing
i |l Spachg Type | S Name - mil mil mil__ | _mil mil mil mil | mil mil
=15 Al Layers =B . IB . . 0 . . . ] 0 . Factaring.
| ~& Line [P0 T 5 dematar [DEFAUCT _ooug (2 T oo B
M Pins Rgn POWER-REGION |POWER NETS  |8.0000 8.0000 6.0000 8.0000 8.0000 8.0000 10.0000  |10.0000 | 50000
-
= i =1 o
iy Same Net Spacing = TSy T —
14l= Properties |« [+ \Line {Pins £ Vias £ Shape { Bond Finger Ll i Allag = EHECKEE
i |5 Use right arrow  select —————— e
L) - ) T— - \| Enabie/Disable - BETY
|| Tree Display -
| _
Z e View
demolGr - Advanced Streams DFM
. N Proparts
% HV demol.Gr_Outer Electrical - Signal Layer check
|E| ¥ POWER-REGION_Cuter_Electrical - Signal Layer check
Name POWER-REGION _Outer_Electrical
Layers [Cuter Electrical]
""" Drill Layers [All NC]
\ Checks TT, TC, CC, TP, CP, CPCP, SMSM, VY
= ShapeSize Filter
- NC Tool Filter
“3 Area POWER-REGION_AlL_Electrical
L Auto Fix Errors
& E Details
= = [ Board Outline spacing
;,q * Dashboard completed successfully, use Viewlog to review the log file. x B Copper spaciag (Diflatent Naid)
* |[Dashboard completed successfully, use Viewlog to review the log file 1 2poc pacing
* Loading skilExt.od [ [V]TT - Track to Track 2000000
b"i W- Save Pending H ¥ TC - Track to Copper 10,000000
p\u‘_ Cammantd > % W CC - Copper to Copper L2, DO0U0U
i - | ] TP - Track to Pad 10.000000
i Oul 3250 0000, 1475 0000 Fl[A LAICP - Copper to Pad 10.000000
i3 [ owne | G| BACP C

S EBEEMEME - B constraint S5 F{E &L FES|H » 40 Line to Line o

i==8
BEZEEEHE - BIE5|FA &K constraint 352 & * 41 Line to Pad -



Support Constraint Region

& Electrical —

oA Physical Objects ;efe.rengesgt Line | Thru Pin| SMD Pin| Test Pin| Thru Via| BB Via | Test Via] Shape | Bond Finger| Hole
[l Spacing Type | Name pacing mil mil mil mil mil mil mil mil mil mil
-0 Spacing Constraint Set * * * * * * * * * * * * *

-0 Net D=n - __demol DEFAULT 50000 |5.0000  |5.0000 |50000 |5.0000 |5.0000 |50000 |5.0000 |S5.0000 5.0000
o2 Ne _Class Ran POVVER-REGION POWER NETS | 8.0000 | &.0000 |6.0000 |&.0000 |&.0000 |&0000 |10.0000 [[10.0000 |5.0000 10,0000

£l v POWER-REGION_Ouier_Elecirical - Signal Layer check

/ /

Neme FOWER-REGION Outer_Electrical 7 7
Layers [Cuter Eletrical] //
Dinill Lagrers [A1 W] I
Checks TT, T, p:, TP, CF, CPCE, 3MEM, ¥V, W THTH, 38V, SMLV, 3 TH, ¥TH, LVTH, DTHC, DT...
ZhapefSize Filter
W Tool Filter |
Hbrea Fo WE’\-REGIOH_P;H_E]ECHEBI
Avtn Fix Errors | /
B Details 1 7/

Board Ountline spacing

| //

El Copper spacing (Different Nets)

2 //

TT - Track to Track 3000000 //
TC - Track to Copper 10000000 /
CC - Copper to Copper 12 000000

TP - Track to Pad 10.000000

CF - Copper to Fad 10.000000

Pad spacing

Dirxill spacing

Annnlar Ring




Netlist Compare

My_Demo - Advanced Streams DFM

Property
Preprocess Optimization 0 - Ophmization Preprocess

= Metlist Compare 1 - Netlist Compare

Wetlizt Compare 1

B Details

Import, Extract, Fon

= Import Exdernal Metlist

Specific external Netlist
file( IPC-D-356 format )

File naome

Wetlist type

B[] Extract CAM Netlist

[PC-D-3564

[ &levw CAM nets without pads

[ Alow Single Point CAM net

Ny 7iEIEIPC-D-3563 IPC-

[ Treat Meg Planes as Single CAM net (o splits in Flane)
B | Run Netlist Compare

[ [ Iznore Extra External Nets at CAM Points

D-356A

[ Izgnore Missing External Nets for CAM Nets
Signal Layer 2 - Signal Layer check

Megative Plane 3 - Negative Plane check

Checks Areas  Results

15€ echnology Co_,Ltd.All Rights R




Select Area when run

e Wk
o Add Check -} Move Up
¢ Delete Checks ¢ Move Down
'+ Select Checks ~ _ 4 Copy Check

Stream List o = '

dermal

TanE;
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J ] Pause I rIE;I I

lJze Entire Area
Use Board Cutline Area

Uze Selected Area

Execute Stream

Execute the current stream

| Tpe

v
v
v
v
v
v
v
v
v
v
v
v

Checks

Preproces: Optimization 0

Metlist Exctract

Signal Lagrer 2

Hegative Plane 2

Bolder Mask Lager 4

Silkscreen Layer &

Paste Masgk Layer 6

HC Data Laper 7
demol_Outer_Electrical
POWER-REGION_Cuter_Electrical
demol_Inner_Meg Electrical
POWER-REGION Inner Neg Electrical

Constraints  Areas Results

Preprocess
Metlist Compare
Signal Laer
Megative Plane
Solder Mazk
Eilkacresn
Paste Mask
NiZ Data
Signal Laer
Signal Laer
Megative Plane
Megative Plane

115 Graser Technology Co., Ltd.All Rights Reserved




Category Results & Cross Probing

 Constraints and constraint

Ablvaimedsce cadence |

1 ARE
o

Adaqafoly ! 6
duoDRERaO0eS® @b—  @wmi @ &1

regions are extracted by DFM i,
Checker |

'

« Automatically creates a default
verification “stream”

— From the layer structure, constraints
and constraint regions

steralDACE No metch ot sbclas name - "LYROIGRDT"

« DRC markers are added into
PCB Editor

oo |75 0000, 10450000 [FJ[ &I
- & e

SHE® 0
Be& invind

— Selection in the error lists in DFM

Zoom to errors in PCB
] Lock Layer Visibility
|| Hide validated Errors

=
TE
=3
Error | Stream

Chart | List
View

e <m
Cross |Ignore  Add Generate Export

Probe Comment | Report Results~
Utilities

Checker will zoom to the error location
in PCB Editor

— Details shown through tooltip in PCB

PCE Integration

emol - Advanced Streams DFM

cadence

3

I [Distnce  [Layer [x1 |71 |x2 |72 | Bin Dist

| Velidated | Com.. |~
[E]

] 141421 LELYR4_(VCC) 7550000 -325.0000 37650000 -3350000 150000

Editor

- Minimwm Width - 1 Errors, 0 Hidden

Id

[ Min Width [ Layer [x [¥ [MaxSize |MaxNoise | Volidated | Comm..
=

45843 L7BOTTOM -56.4680 1047 0661 5.0000 Eil

ik Layex 4 - 2606 Errors, 0 Hidden

- SMD to Mask (Annular Ring) - 464 Errors, 0 Hidden

1 [Dista |Layer [Layer [£1 J¥1 T[22 [¥2 [PedS_ [SM . [Mm

[ Validated | Com__ |

1 25000 LA0:S0LD.. Li:TOP 8225 1862 8225 1865 5500.. 5000.. 50000
11 2.5000 LI0SOLD.. L1:TOF 82250 1912, 8225, 1915.. 5500.. 5000.. 30000

ai



Generate Report

-Report Strea_m Resu

POWER-REGIOMN_QOuter_Electrical
Paste Mask Layer B

Signal Layer 2

Silkscreen Layer 5

Solder Mask Layer 4

demaol_Outer Elechical

BOTTOM
IPC2581DRILL_1-4
LyYR3_(GND)
LYR4_[VCC)
PASTEMASK_BOTTOM
PASTEMASK_TOP
SOLDERMASK_BOTTOM
SOLDERMASK_TOP
S5_BOTTOM

55 TOP

Check / Routine

TOF
— Laper
m_. | &l Lapers :|

B =

|.f3«|| Routines

Stream / Execution
|demoL
| Execution 1 /R4 05:44:31, 2015/6/21/
Sig. C..0 0.
Sig. Col 0.
Big. C.. 2 3.
Sig.. CL03 1.
Sig. C.. 4 1.
g, C.5 S
Sig. C.. 6 1.
Sig.. C07 1.
Big.. M. 8 4.
Sol.. 3.9 2.
Sol.. 2. 10 .
Sol.. B.011 2.
Sol.. 812 2.
Sol.. B.013 2.
Sol.. 8. 14 2.
a1 o 1E I

R

CE - Copper to One Up Border
Global fiducials

KM - Silkscreen to Solder Mask
MMSMD - Mizzing Mazk for SMD
MMUP - Mizzing Mask for Undiilled Pad
WP - Migzing Paste Mazk on StD Pads
MPMP - Mazk Pad to Mazk Pad

M5 - Mazk Slivers

MSC - Missing Copper

MSF - Miszing Pad

MT - Minirurm Track

MT - Solder Mazk to Track

bW - Mirimum width

PC - Paste Mask to Copper

SBO - Silkscreen to Board Dutline_ v|
g. 1. 8. 5. 1.
f.. 1. 6. 5. 1.
f.. 1. 6. 5.1
[ 1 [ [~ 1

SRR po

it
x""l'é{l nce.
Graser
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Error Chart

#2 Allegro PCB Designer (was Performance L): demolGr.brd Project: F..../Mfg_Opt_Demo

=112 2

GraserWARE Help

File Edit View Add Display Setup Shape Logic Place FlowPlan

Route  Analyze

Manufacture Tools

=

e W e 0 %

r | L3
4 BEAAaQaaron NS G
FEEEE"EH JuoRE0OC =% :

bt 1

= Visibili

bt

¢ Validate - 7g Tree Display -
X Invalidate - ﬂ Markers Display -

j - [ /| Zoom to errors in PCB 2
A -~ (A S || Lock Layer Visibility

demo on O /7 05:17:13, 2015/9/15/ - Results ¢ SeectErors - lgnore  Add | Generate Dot | [ ] ide Validated Errors_| o/ JRteam
1383 Erors Utilities
1 demo Ad ed e D
11 =
10 10 ayer 2 - 11 Errors, 0 Hidden
= CB - Copper to One Up Border - 4 Errors, 0 Hidden
£ [45 .. 48024]: 10 Errors I 14 |Distance [Layer bl [Y1 [32 Y2
8 ] { 0 00000 L3:LYRI_(GND) 26313 2000,0692 35234 2000
7 demolGr_Quter_Electrical : 1 106065 L3LYR3_(GND) 0,0000 2150,0000 75000 2142
TP - Track to Pad 20,0000 L5:LYRA_(VCC) 26313 2000,0692 28234 2000
6 451 3 3 141421 L5:LYRA_(VCC) 0.0000 2150.0000 10,0000 2141
[4.8008]2
| [4.8024]1 FF - Non-drilled flashes to all pad types - 7 Errors, 0 Hidden
[4.7984]1 H Silkscreen Layer 5 - 5 Errors, 0 Hidden
[4.797611 5 KM - Silkscreen to Solder Mask - | Errors, 0 Hidden
[4.5758]1 T TEn
[4.504211 Lol
5.0000
= SBO - Silkscreen to Board Outline - 4 Errors, 0 Hidden
14 |Distance [Layer Al [11 [32 i
1z 00000 L13:55_TOP 1803.8331 22036331 1803,8331 2009
Distance -] =] 1.008 || 13 00000 L13:55_TOP 1850.0000 2250,0000 1850.0000 225¢
14 0.0000 L13:55_TOP 1850.0000 23276301 1850.0000 232
abe 15 13762 L13:55_TOP 1843.6233 23638137 1850.0000 2363
2
’Q x [ "AUTOSILK_TOP" x
1 ["Toggle Cross Probe ican to synchronize Allegro.” 4 —
\ g - SWARMNING* (ax DECreateExternal DRC): Mo match for subclass name : 5
£ AUTOSILK_TOP" E
;\2 E Command » 2
S =
skl | Top J2430.0000, 16300000 [P/ A]| [T Mane [hA T |z




Stream Rule Reuse

s Import Stream 4 Export Stream

Import a stream from a file Export the current stream to a file

o Add a new Stream

Add a new stream to the end of the
current list of streams

% Delete Selected Streams

Delete selected streams from the
current list of streams

[:g celect Streams

Select/Unselect streams in the
current stream list

E3y Copy Selected Stream

Create a copy of selected stream in
the current streams list

Bl
FaiE,

Erace ® 2015 Graser Technology Co.,Ltd_All Rights Reserved.



Summary of DFM Checker

* Check manufacture data (IPC-2581) with design rules

« Auto generate IPC-2581 to go through DFM check flow
« Direct copy constraint setting value into DFM check rule
e Support constraint region design check

* Netlist Compare for consistency check

« Select Area when run

« Category Results & Cross Probing

e Error Chart for Quality Analysis

* Reuse of Stream

T
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Checker Option



Allegro PCB Rules Developer &
Checker

Many companies want the ability to extend the rules that Cadence® Allegro®
products provide
— Customized to their fabrication/assembly needs

— Adopt new emerging fabrication, assembly, test processes before they are supported by the
tools

* Allegro Rules Developer

— Enables customers to create new rules using a relational algebra expression language

A programming language that simplifies the creation of rules for DRC checks of all design data types in Allegro
platform

A platform independent and version agnostic with Allegro platform
— Allows sharing of custom rules with other user sites, vendors and customers
— Provides a starter set of rules to help users get started quickly

* Allegro Rules Checker

— Enables customization of rules for a set of designs
— Integrated with Allegro PCB Editor
Load rules into Allegro Constraint Manager

_ — Run the checks
ﬁ' — Adds DRC violation markers in Allegro PCB Editor
i

1258
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RAVEL DRC System f

inimum wire to wire vertical spacing at optical crossing

Parabolic model: maximum possible deflection of wire at
point x is D = 4Rx(L-X)/L, where R is the ratio between
maximum wire deflection in the middle and the wire length

v
RIS_¥IrE BTN _VIRTIC:

Bt Dot sk i e e o

10D b3 oot conn e ot @ s onew a0

I T L
e

DRC Import from
Constraint Manager Files
or Batch DRC Files

jmumm»—wummn

or PCB and SIP

DR ompila DRC Export to
ption a Constraint Manager Files
egratio and Batch DRC Files
O a a

6 50 ox otmoc o pew sooe g fok gnane o
it 3 fha e 1o (%] 0 %
wee_veticol_spocina

R e Do eragi ]

ML VIPE W WERTICAL SPACHIG | MAX WP BETLECTIN LENGTH paTen | viosmons|

g C [

B oo PR e s Pacoance LLARDT i
e Bt Yo A Depler e
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o e s

BEAfAscf Rl Ay suE® |
IS GEEOO S A SELEERESE
o

o) mn

HEZZ A SN /| DEAY Y &F =]

v %] -u—_| Aol A€ s G-IT -w.'
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What is Ravel?

« Relational Algebra Verification Expression Language
* Ravel objects closely correspond to SiP / PCB objects

* Forms relations between objects and queries relational data through
combination and filtering

« Can derive new objects through geometric and polygon operations

soldermask bottom ballpad .
ng

metal bottom package —»

diepad

finger

metal top

——

soldermask_top

mechpad —




What i1s Ravel?

* Fully integrated with SPB tools - directly runs on Allegro SiP / PCB
design file
— Manufacturing data export is not required

* Integrates seamlessly with Constraint Manager
« Geometrical operations are much faster
« Allows sharing of encrypted rules with customers

* Performs checks between different design data types
— Silkscreen text-Soldermask

« Fewer lines of code to write the rules
 Easytolearn

Example —

On a 24-layer board, the “trace to board edge spacing” rule checks the distance between
17700+ clines (4400+ nets) and board outline for a constraint value of 100, and reports 2
errorsin ....... 10 seconds

T



Starter Rules

 Silkscreen rules

Min Spacing Silkscreen Line to pad
Min Spacing Silkscreen Text to pad

Min Spacing Silkscreen Line to
exposed pad

Min Spacing Silkscreen Text to
exposed pad

Min Height of Silkscreen
Min Length Silkscreen line

* Etch Analysis Checks

Min Spacing between Pin pad to
board outline

Min Spacing between SMD pad to
board outline

Min Spacing between Etch Trace to
board outline

Single pin nets check
Trace entry into SMD pad

» Testability Checks

Min Spacing between Silkscreen text
to testpoint pads

Min Spacing between Silkscreen line
to testpoint pads

Mask clearance check for testpoint
pad

Min Spacing testpoint pads and board
outline

 Soldermask Rules

Min Spacing Soldermask to Board
outline

* Via Drill Rules

Max depth of blind microvia

* Assembly checks

Min Spacing between pad and
component



Rule Checker

« To start the Allegro Relational Rules Checker Kit,
choose Manufacture - Setup RAVEL Rules in CM

Manufacture | Tools Help
4 Dimension Environment

Drafting

B Artwork...
NC
Cross Section Chart...
Cut Marks
Streamn Qut(GDSI)

Create Coupons...
DEx Check (legacy)...
Setup RAVEL Rules in CM...
ﬁl'.: Silkscreen...
& Thieving...
Testprep

Variants
Documentation Editor...

Panel Editor...

DFM Checker...

HL

Edit

u.._||c .I"uu. .}-

/Relational DFM_W

“Route

cadence |

|_.

=[x a2

(=™ = !IA’ q_.l-_1ut°v.w.»«

oQs=

Hoarch [ Meichword [ Match case

+ | element(s)
< DRC ERROR =

DEC ERROR CLASS

2d Violation
“opstraint Set: SMD pad entry on Top Layer
Constraint Type: EXTERRAL REFERENCE

Constraint value: 0
Actnal value:

Froperties attached to dre error
RAVEL_MARKRR_DESCRIPTION = SMD pad entry on Top Laves
EXTERWAL _DRC_VALUE o

Blemont type:  STMROL PIY
Class: PIF
PIN: ril.z6
pinmse: IHSPEC

i

n P
L

TF DFM Ravel Rules GUT

[

FCRRule: | UsaDefinadRules |

= CIB Testobiliby Checks
. P Testpoint Pad to Board Cutline Spocng
14 TestanintViapad o Board Culline Spacing on Tap Layer
% Tostpont Finpad o Bosed Oulie Spacng on Bollan Ly
% TespointYiopad 0 Board Qulling Spacing on Bonom Leyer

& Tostpomt Finpad i Hosd Outine Spacang on Top Leye
% Tespoint Smdpod to Board Outling Spocng on Top Leyer
I3 Silk Terd o TestFaoin Pad Spacing
103 Silk Line tn TrstPaint Pad Spacing
B3 Teslpoml Soldermask Chocks
[ Soldemask_Checks
#-CIC0 Silk_Screen_Checks
B Elch_fnabyms_Chicks
- B SMD puﬂ Enny

& (8 Ped o Boerd Qulline Spacng

=1 Ench roce fo Board Qutline Spocing

Singla pin nets

® CIE3 vis Onill_Chiscks

- IE0 Milling, Checks

w5 Assambly, ecls

B Chullir_
=~ LI Boord Owne Violafions
1% Outling Yictations

% Testpoint Smdpad to Doard Outline Spacng on Dotom Leyer

Ok Cancl Apiby Bl -+

Checks it chne segmant enne 1o the SM0 on Top Laver is on
the namew mdge

Congtaint Name Volue

|4}

| Help




Define Check Values

 Define Ravel check item & value

& Allegro PCB Designer (was Performance L): ARDT_WorkshopGr.brd Project: F.../Relational_DFM_Workshop =] 2
File Edit View Add Display Setup Shape Logic Place FlowPlan Route Analyze Manufacture Tools GraserWARE Help cadence
D g i 0 x @ # [ H A G 8 6 @ & F0rMRavelRulesGUL & S | - [ ’ . | (=1 )

| B B

] PCEBRules UserDefmedRulesl

d B eoRRERDO

[0 Testability_Checks

(3 Soldermask_Checks

= Silk_Screen_Checks

&= Silk Textto Pad Spacing

& Textto SmdPad Spacing on Bottom Layer
& Textto PinPad Spacing on Top Layer

&

& Textto FinPad Spacing on Bottom Layer
& Textto SmdPad Spacing on Top Layer

& TexttaViaPad Spacing on Taop Layer

(1 Silk Line to Exposed Pad Spacing

1 Silk Textio Exposed Pad Spacing

3 Silk Line to Pad Spacing

i WIET Silkscreen Lone Line Minimum Length

- M Silk Text height

780 Efch_Analysis_Checks

+- 80 Wia_Drill_Checks

- WIC] Milling_Checks
)
+)

-

=

=

X!

[
[*
[+
[E

Checks if distance betwaen Silkscraen Text and YiaPad an
the Bottom layer meets minimum spacing required

ol

-[JE0 Assembly_Checks
3 Qutline_Checks Canstraint Name Walue

MIN_TXT_TO_APAD_BOT_DIST -

0/

=3
A

o

&

CRHL &L &

* ffunction RELM_SILK_TEXT_TO_PAD_SPACING_TEXT_TO_SMDPAD_SPACING_ON_TOP.
¢ Jfunction RELM_SILK_TEXT_TO_PAD_SPACING_TEXT_TO_SMOPAD_SPACING_ON_BO Ok Cancel | Apply ‘ Fules -> | Clear Ci ‘ Help ‘
¥ |Loading Rules
E DFM rules are loaded from Env. variable DFM_PAY_PATH. which is setto '["." "C:/Cadence/
T — |
|
fIcle— [ Bottom | 3265.0000, 226.0000 [FlJAll - | [ Etch edit | ot JomRc| o
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Load Earlier Selection

* Reuse predefined Ravel check items & values

#% Allegro PCB Designer (was Performance L): ARDT WorkshopGr.brd Project: F-.../Relational_DFM_Waorkshop = =
File Edit View Add Display Setup Shape Logic Place FlowPlan Route Analyze Manufacture Tools Graser'WARE Help cadence
i L 28 & a @@ - -
ik O % 24 EHHAS] S Q QR C¥ DFM Ravel Rules GUET 0 % . L B =

i EE

e

Ju e DEEOO0®®

PCBRules | UserDefinedRules I

[JE2 Testahility_Checks

&0 Soldermask_Checks

2= Silk_Screen_Checks

- M Silk Tt tn Pad Spacing

¥ & Textto SmdPad Spacing on Bottom Layer
[ & Textio PinPad Spacing on Top Layer

& Textto ViaPad Spacing on Bottorm Layer
% Textto PinPad Spacing on Bottom Layer
¥l & Textto SmdPad Spacing on Top Layer
[ @ Textio ViaPad Spacing on Top Layer

& F -

bl (- M Silk Line to Exposed Pad Spacing

§ (- WICT Silk Textto Exposed Pad Spacing

e @ M7 Silk Line to Pad Spacing

== (- W] Silkscreen Lone Line Minimum Length i i

. - MICT Silk Texd height Checks if distance between Silkscreen Text and FinPad on

- [E3 Etch_Anabysis_Checks the Bottom layer meets minimum spacing required
-8 Via_Drill_Checks

Ty

ME= Milling_Checks
= M8 Cutoutto Board Outline Spacing

- § Cutautto Board Outline Minimum Spacing Constraint Name Walue
o LB Assembly_Checks MIN_TT_TO_PINPAD_BOT_DIS] 400 -
- M@ Outline_Checks
N (- WCT Board Outline Yinlations
™
abc
[-]
aby;
& [=|Command >
ceeee | [Command > ravel compile generic Gr_sample.rav Gr_sample rave Gr_sample ravc
* IRAVEL interpreter for Allegro PCB Editor version 2.25 =
Copyright (c) 2008-2015 Cadence Design Systems. s, Selecti
Al Rights Resenved Ve ok ceibn k

WA= WARNING® ravCompileFile: file "Gr_sample.raw" does not contain ule statements

T X7 A

Loading dimraveldre.od ~ Add User Defined Rules..
2 |Loading Rules Ok Cancel | Apply ‘ - ; - Help ‘
2 |DFM rules are loaded from Env. variable DFM_RAY_PATH, which is setto '("." "C:/Cadence /S|
E Cornrmand >
[ Eattom [ 37950000, -350.0000 [P{[A]] [ [ Mone [ nya TDRC [ O

éj %rence

arasen




Add User Defined Rules

* Load customized ( compiled ) ravel rules

®& Allegro PCB Designer (was Performance L): ARDT WorkshopGr.brd Project: F:.../Relational_DFM_\Workshop = B
File Edit View Add Display Setup Shape Logic Place FlowPlan Route Analyze Manufacture Tools GraserWARE Help cadence
e x ™ QA 6 @ @ @ @ - = -
o MR PAEEHASR QS @ “Y =¥ oFM Ravel Rules GUTT B @ B - =)
EEEE deeNREROCEX
8 PCBRules UserDefinedFules }
=] DE' Testpoint Fad to Board Outline Spacing
(&) [0 & Testpoint Viapad to Board Outline Spacing on Top Layer
[ & Testpoint Finpad to Board Outline Spacing on Bottom Layer
[ & Testpointviapad to Board Outline Spacing on Bottom Leayer
[1 ¢ Testpoint Pinpad to Board Quiline Spacing on Top Layer
1 [ & Testpoint Smdpad to Board Outline Spacing on Bottom Layer
¥ & Testpaoint Smdpad to Board Outline Spacing on Top Layer
Ay
>
»
= Checks if distance between Silkscreen Text and PinPad on
the Bottarn layer meets minimum spacing reguired
Ty
Constraint Mame Walue
a
ol
abc
[+]
abg,
& [x[command >
veeee | ' |Command > ravel compile generic Gr_sample.rav Gr_sample.rave Gr_samplerave
&Q * IRAVEL interpreter for Allegro PCE Editor version 2.26 =
Copyright (c) 2008-2015 Cadence Design Systerns. "
N Al Rights Resered Save Selection.. 2
A= AWARNING® ravCompileFile: file "Gr_sample.rav" does not contain rule statements Load Earlier Selection...
X Loading cfmrawveldrc.cx [ .
\ 2 |Loading Rules Ok, Cancel ‘ Apply ‘ Fules >
3‘& £ |DFM rules are loaded from Env. vatiable DFW_FAY_PATH, which is setto [ C:/Cadence/S
= E Command »
IET | Bottam | 38250000, 2226.0000 | Pl[All [ [ None [ ma JDRC | D
|
: T
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Compile RAVEL

 Compile .rav to .ravc & .rave ( by developer )

#£ Allegro PCB Designer (was Performance L): ARDT_WorkshopGr.brd Project: F-.../Relational_DFM_Workshop == =
File Edit View Add Display Setup Shape Logic Place FlowPlan Route Analyze Manufacture Tools
W, 3 e
Sla(ERER D - cadence K/,‘-v' 3 » DskF (F) » DFX » RuleChecker » Relational DFM_Workshop
Wk i O % P4 FHHAGQeonNE HEg s e
_ _ _ o . . — - L HEEE ~ BEEL FEER
dUOLRROCSZE @k m— @@l &0EJ I .

- =

= ¥ ARD|_Workshop - #=5.brd
o % ARDT_Workshop.brd
& o ROAMEGE # ARDT_WorkshopGrbrd
m Jy Desktop - & ARDT_WorkshopGr.brd.Ick
2 W =E ® extractlog

& OneDrive extractlog,1
o hicloud Box(e) #| extractlog,2
= Gr_samplerav
@ EREE Gr_sample.ravc

Gr_sample.rave
W ZEEE Gr_ShapeCMP.rav
Gr_ShapeCMP.ravc

N =R E
N R Gr_ShapeCMP.rave
& DskC () ®| ipc2581_outlog
- DskD (Dy) :
@ license_uselog
& DskE (E)
@ master.tag
> DskF (F)
place_txt.txt.copy
% ADWdb (\\ERICVA
@ plctxtlog
= - % share (\\PC-AETRA )
abc | > |Command > ravel compile genetic Gr_sample raev Gr_sample.rave Gr_sample revcDe j |= I 8 RavelChkerOKavi
& | [E-*ErrorFile "Gr_sampleraes" does not exist 3 & IC (\grasernas) (V selectedRavelRulesGr txt
o ent i —+ GrShare (\DCJ (X ‘
ammand >
Rt — SPB (\dQ) (7) selectedRavelRulesGrl.txt

FAVEL interpreter for Allegro PCB Editor version 2 25
Copyright () 2008-2015 Cadence Design Systems

@ signoiselog

2 |All Rights Reserved. 5 G oA signoise.log,1
3 w " " = : g
E - “WARMNING* rawCampileFile: file "Gr_sample.rav" does not contain rule statements 17 o 8| signoiselog,2
S [Command > -~ |2
| | | Bottom | 9885.0000, 400.0000 |£]]A]| | | MNone | N/a |JDRC | 0
—— —
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Cross-Highlighted Result in CM

B &llegro FCB Design G {legacy

: demaLbrd Project: Dy Demos/fg_Opt_Dema [a ==

File Edit View lay Setwg Shape Logic Place FlowPlan Houte Analge Manufacture Tools Help (idence i

e ® P FHAGAQAA QR CDE e sHED o s34 &l
JEORNREUOgEE @~ iBBbe&PEJE viNOEY %

(@~ Aliegro Canstraint Manager (connect=d ta Allegro PCB Design GAL (legacy) 16.55-2015) [demol | - [JRCs: External [demol | |

g Fle Edit Qbjects Column Wiew Apalyze Audit Jook Window Help

o & L snoon oo + g [ [e i 4|4 ke fm|='§!‘
‘Worksheet selecior Lt damol
¥ Eleciical
£ Physical Object Const
| ¥ Spacing Name =
i Same Met Spacing : *
) Properties E  Cutowt To Board Quiline $pacing (2)
] TRG B  Fich Trace To Board Outline Spacing |10)
B Km - Silkserean To Salder Mask (1}
B DRC B Line ToExposed Pinpad Spacing On Tog Layer (13)
3 @ Electrical Fl Lime ToExposed Viapad Spacing On Bottom Layar (7}
B Physical f|  Line To Exposed Viapad Spacing On Tap Layer (9)
E 15 Spacing +|  Line To Pinpad Spacing On Top Layer (13}
@ B Same Met Spacing H  Line ToViapad Spacing On Bottom Layer (8)
@ Design ; Line To Viagasd Spacing On Top Layer (9]
% m Exbermal a Pinpad To Companent Spacing On Bottom Layer |787)
H Pinpad To Comgpanent Spacing On Top Layer (182)
E  Silkscreen Lone Line Minimum Length On Bottom Layer (2}
'H\' Fl  Silkscreen Lone Line Minimum Length On Top Layer (10)
Bl smd Pad Entry On Top Layer (15}
D (3625000 416.0000) 5md Fa
(5625000 -4 0040) Smd Pa
s (12,5000 428.0365) Smd Pa
(8375000 52.5000) smd Fa
abg, (4742 5000 -85 0000) Smd Pa
(1537 .5000 172E.E000} Smd Pa
(1537 5000 202E.5000} smd Fa
{2142 5000 8 5000) Smd Pa
{2212.5000 15335000} Smd Pa
(22125000 16335000} smd Fa
(2228 5000 1287 5000 Smd Pa
(30470000 504.0000) Smd Pa
(30470000 152000001 Smd Fa
(04,0000 747 0000) Smd Pa

FPHE X2 X

Mo glzment fourd

It pickis 1525 0000 2200.0000
Mo glzmen fourd

It pichis 1525 0000 2200.0000
o ghzinen: ound

Command
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i J
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o &

BT Mutkra [ annnman amnmoan Tallall
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source: DRC (B37.5000 5250001 [read only)
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Sample of Starter Rules
1) .

1) Silk text to pad spacing
4

2) Silk text to exposed pad spacing

3) Silk line to pad spacing

4) Silk line to exposed pad spacing
5) Silk text height
6) Silkscreen lone line minimum length

Etch Analysis Rules

1) Pad to Board Outline Spacing

2) Single pin nets
3) SMD pad entry
4) Etch trace to Board Outline Spacing




Sample of Starter Rules

T

Testability Checks

1) Silk text to testpoint pad spacing

2) Silk line to testpoint pad spacing

3) Testpoint pad to Board Outline spacing

4) Testpoint pad with no soldermask

Outline Checks

1) Duplicate outlines
2) Outline with width > 0
3) Outline made of multiple line segments

4) Shapes on Outline layer with overlapping clines




Summary

e Directly integrated in Allegro

e Starter rules are ready

* User-definable / customizable

* Ravel is Object-oriented , faster than SKILL
« Standard check items & flow
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