\\

ools
Aerign easy
Backdrill

Adds needed functionality to the standard Cadence

Backdrill process. The main purpose is to automatically G dal backdril - =
add route keepouts and optionally modify padstack Main | DRC |
features in the secondary non plated backdrill areas. ~Main
These keepout areas ensure that trace and plane _ _
copper does not encroach in the backdrill plunge areas T AsignPropertes > |
potentionally causing shorts and opens. 5 Setup/Analysis.. |
Features:
2 Add/Adpdate REOs and [Padsz)
O Makes the process of generating backdrill
databases much easier. o] £ dhi s =

. [~ Change pads for signal analysiz T
O Automatically creates and updates the -

route keepouts for the backdrill plunge ~ Backdil options

areas. This prevents shorts and opens. Backdll oversze [FHS+] [i2.00 7 |
O Option to automatically change the Backdiltocopper ~ [1300 7|

padstacks for backdrill requirements. Okl il

. . ; . 7 toLayer adjustment IS.EIEI LI
O Many options for quickly adding, querying O tolapsradusment T 21
and hi-lighting backdrill properties. I~ Obtain backdill size from template 7 |

Q Option to remove the BD copper from the ' Addtestpoint ND_PROBE KOs

barrel along with the external BD pads. )

Pad change options

Outer pad size (BD +4] | o0 7|
Smask pad size [BD +/-] I .00 _I

This provides a very accurate Allegro
database that can be imported into Sigrity
for accurate real world signal integrity

: [ Alow anti pad changes _I
anaIySIS' [~ Maintain inner laper BD' pads LI
~ Mizc
Plated-Through-Holes (PTH) o —]
=] b 1 — Setup Unused Pad Supprezsion... |
& .:_:. Marnual pad change -» |
E;' - Query pindvia | Fiepart -» |
5 i Highight > | Dehighlight all |
/ o — Reset -» | Layer -» |
Backdrilled / - -
Cloze | Best Practices | Help |
Route keepouts added here along with optional .
automatic padstack modifications.
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Main Options

Add BACKDRILL_MAX_PTH_STUE by select (net)
Add BACKDRILL_EXCLUDE by select (symbol, pin, via)

_ G dal backdril = £
Add BACKDRILL_MIM_PIN_PTH by select (symbol, pin)
Add BACKDRILL_OVERRIDE by select (symbeol, pin, via) Main } DRC ]
b zin
Add BACKDRILL_PRESSFIT_COMNMECTOR by select (symbol)
T 1. Agzzign Properties -» |
Add DTS_BACKDRILL_OVERSIZE by select (symbol, pin, via)
2. Setupldnalyziz. . |
e

Edit/Query property
/ i 3 ,&dd,"UpdalE RkOs and [F'ads]
1

[ Backdrill Setup and Anal, i S
v Allow pad changes 7
Backdril Passes /[ | [ Change pads for signal analysiz 7
# Enable From Layer Objects Paszes To Layer Depth

1 ®H [Top Pinstias 13 [Allayers - B ackdrill options

2 [ Baottom Pinstvias 13 Al layers
Backdrll overzize [FHS+] |10.00 ?

Backdrill ta copper 13.00 ﬂ

f* Mo tolayer adjustments

" Z toLayer adjustment |3.00 ?
Allegro PCB Designer {was Performance L) =5 " tolayer adjustment |1 ?
[~ Obtain backdrill zize from template 7

. ] When checked, the "Allow pad changes” option replaces backdrilled .
pads with a medified version that supports fabrication and optionally p ,l':'l,dd tEStpDInt N D_PH |:| E E K|:| Z

better signal analysis of the remaining hole barrel,

Pad changes are generally not required if you allow the board fabricator .
to modify the artwork for backdrilling using a tool like Valor Genesis, Pad Change l:lptll:lr'lS

If however, your company does not allow any edits to the artwork then

ill it ble the aut dch for WYSIWYG (What V' I 5 - ?
;::I?{M;ERUE;:]IE e auto pad changes for at You Outer pad size [BD +/-) 5.00

Smask pad size [BD +4]  [5.00 ?

7

Iv Allow anti pad changes J

) | Maintain inner layer BD pads 7
Wiews > J

Type: Through Misc

Setup Unused Pad Supprezsion. .. |

v ¥Section  Top (» XSection  Top
—_— — - Manual pad change -» |
E E ] | Guery pindvia | Report -» ‘
— — — — Highight > | Dehighiight al |
: : ] | Reset - | Layer -» ‘
Cloze | Best Practices | Help |
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Main Options (continued)

-
Allegro PCB Designer (was Performance L)

=

into the Sigrity analysis software.

button enabled and executed.

@il Check this button QMNLY if this database will be used for high speed
W' =ignal analysis (Post fabrication view), One example would be for input

This will remove all outer backdrilled pads and create blind and buried
via padstacks without barrel stubs. This occurs when the pad changes

Fer more information, please see the help PDF documentation.

Type: Through

{* #Section ¢ Top

—Wiews Wigws

Type: Blind/Buried

% #Section  Top

24-279 Copyright March 2015 Version 1.0
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¥ dal backdrill = ®
b ain | DRC |
— Main
1. Azzign Properhies -» |
2 Setup/analysis... |

Wate RkOz and [Pads]

v Alow pad cm‘ ? |
Change pads for zsignal analpsiz 7
/I_ ge p g y |

— Backdrill optiohs

Backdil oversize [FHS+] [10.00 2 |
e 2]
f+ Mo tolayer adjustments

& Z toLayer adjustrment IW LI
T tolayer adiustment |1—i|

[~ Obtain backdrl size from terplate 7 |
¥ Add testpoint MO_PROEE KOs

Backdil to copper

— Pad change options

Outerpad size (BD +4)  [600 7 |
Smask pad size [BD +4) |5.c|n 2

v Allow anti pad changes ? |
[~ Maintain inner laper BD' pads 7 |

—Mizc

Setup Unused Pad Suppression... |

Manual pad change -» |
(uery pindvia | Report -» |
Highlight > | Dehighiight all |
Rezet > | Layer -» |
Cloze | Best Practices | Help |




Backdrill Options

-
Allegro PCB Designer (was Performance L)

===

, The "Backdrill oversize [FH5+]" value is added to the existing via or pin
" finished drill hole size, This secondary eversized non plated hole drill
operation is what removes the PTH barrel stub.

For example a value of 10 would be 5 units on each side larger than the
existing drill hole for a via or pin. So a 40 mil PTH would be drilled out
with a 50 mil secendary non plated hole drill.

Hint: You may add the property: DTS_BACKDRILL_OVERSIZE to 2
symbeol, pin or via to overide this value on individual symbels, pins or
vias, Seethe "Assign property” pull down menu entry.

i
Allegro PCB Designer (was Performance L)

The "Backdrill te copper” value determines the route keepout clearance
added to each side of the backdrill.

Forinstance a value of 13.0 would clear the copper from the backdrill
edge by 13.0 mils on each side.

===

-
Allegro PCB Designer {was Performance L)

g T enabled, the 'Z toLayer adjustment” value determines extra toLayer
P adjustments for the route keepout and optional replaced padstack
layers.
For instance, a top backdrill with a toLayer equal to 5 and an Z layer
adjustment of 3.0 will not have route keepouts on layers located less
than 3.0 units away from layer 5 in the stackup,

The default value is 3.0 mils,

=)

r
Allegro PCB Designer (was Performance L)

b If enabled, the “toLayer adjustment’ value determines the extra toLayer
W' agjustment for the route keepout and optional replaced padstack layers.

Note: The tolayer Cadence selects is already one layer below any layer
that is connected on the backdrilled pin or via.

Forinstance, a top backdrill with a toLayer equal to 5 and an adjustment
of 1 will have added route keepout shapes down to layer 4 instead of
layer 5.

A bottom backdrill with 3 toLayer equal to 5 and an adjustment of 1
would have the added route keepouts down to layer 6 instead of layer 5.

The default value is 0.

=)

-
Allegro PCB Designer (was Performance L)

A THE "Obtain backdrill size from template” feature may be used in lieu of
theﬁxed "Backdrill oversize [FHS+]" value.

When checked, the backdrill oversize values may be unique per FHS
and are obtained from the table file: Bx: backdrill-mil.dit or
default-mm.dit.

See the PDF help for more information.

Hint: The file directory location is generally:
SPB_XX.X\share\peb'textinclegend.

A\
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¥ dal backdril = 2
b air | DRC |
~ Main
1. Azzign Properties -» |
2 Setupfanalyzis... |

2 Add/Update ROz and [Fads] |

¥ Allow pad changes

=
21

[~ Change pads for signal analpsis

B ackdnll optiohs

Backdrill oversize [FHS +] |1 0.o0 LI
[tfzo0 2]

* Mo toLayer adjustrents

7 tolLayer adjustment |3.DD il

Backdrill to copper

" toLayer adjustment |1 il

[~ Obtain backdril size from template il
v Add testpoint MO_PROEE KDz

— Pad chahge options

Outer pad size [BD +4-] |-5_un 2
Smazk pad size [BD +/-] I .00 _I

v Allow anti pad changes _I

=

[~ Maintain inner layer BD pads

~ Mizc

Setup Unused Pad Suppression. .. |

hanual pad chanoe -» |

[uemny pindvia | Report -» |

Highlight > | Dehighlight all |
Rezet -» | Laper -» |
Cloze | Best Practices | Help |




Pad Change Options

3
Allegro PCB Designer (was Performance L)

S

minus this value,

PTH barrel stub and outer pad.

@R The "Outer pad size (bd hole -)" value controls the adjusted pad size for
WY top and/or bottorn backdrill pads based on the backdrill diameter

For example, a value of 5 would subtract 5 from the backdrill hele size
making a 45 pad if the backdrill hole size was 50.

Mote: There must be a pad on the top and bottom layers for the hole to
get plated prior to the secondary backdrill operation that remowves the

,
Allegro PCB Designer (was Performance L)

S5E)

backdrill diameter plus this value,

@B The "Smask pad size (BD hole +)" value controls the adjusted
W' scldermask pad size for top and/or bottom backdrill pads based on the

For example, a value of 5 would add 5 to the backdrill hole size making
a 55 soldermask pad if the backdrill hole size was 50,

-
Allegro PCB Designer (was Performance L)

25|

& "Allow anti pad changes" enables automatic resize (expansion) of the
" anti pad diameter to accomadate the drill to copper clearance for
backdrill areas on negative layers.

”
Allegro PCB Designer (was Performance L)

e

& "Maintain inner layer BD pads" keeps the inner pad layers the same on
all backdrilled layers. Mormally these pads are removed.

24-279 Copyright March 2015 Version 1.0
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o dal backdril = £
b ain | DORC |
— kain
1. Azzign Properhes -» |
2. Setuplénalysis... |

3. Add/Jpdate R¥.Oz and [Fads] |

¥ Allow pad changes 7 |
[~ Change pads for signal analpsis 7 |

— Backdill options

Backdrill oversize [FHS+] |1 Q.00 il
[tzo0 7]

& Mo toLayer adiustments

" 7 tolLayer adjustment |3.DD 7 I
 toLayer adjustment |1 ?l

[~ Obtain backdill size from template 7 |
¥ Add testpoint NO_PROEE KOs

B ackdrill to copper

— Pad chahge options

N\ Y uter pod size B0 + [fo0 2]

Smaszk pad size [BD +/-] IE.EID ? I

¥ Allow anki pad changes 7 |
[~ Maintain inner layer BD pads 7 |

~ Mizc

Setup Unused Pad Suppression. . |

Manual pad change -» |

(uey pindvia | Repart -» |

Highight > | Dehighiight all |

Fezet -» | Laper -» |

Cloze | Best Practicesl Helpl




Misc Options

a Unused Pads Suppression - = ]
Layer Type MNegative Fing Yias
Airtwark,
TOP [ cowouctor | .
LAYERZ COMDUCTOR [ =
LAYER3 53] 53]
LAYER4 CONDUCTOR 3] =
LAYERS COMDUCTOR 53] 53]
LAYERE =
B’ Report 5 i -
File Close Help
Status = excludeFPinSide = = .
Tolayer = 0 fCptings L ®
Remainstub = 0.0
Iengthstub = 0.0 dal pinChange|
Depthdrill = 0.0 Fi
Mazstub = 10.0 n names
Minpth = 0.0 From: *
Bd=side = "top" (EmE h
Cbjtype = "pin”
Drillsize = 71.0 Mame sl
Backdrilldiameter = 81.0 E]
Backdrillrkoradius = 54.0
Dtsbackdrilloversize = 0.0 To: P1115QD0O7ISTD h

Flkolays =
Hetprop=
Synprops
Viapinprops =

( {BACKDRILL_MAX PTH_STUB "10 HIL"))

Statu=z = t
Tolayer = &
Remainstub
Lengthstub 1i0.1

Depthdrill 110.1

Hax=stub = 10.0

Hinpth 0.0

Bd=ide "bot tom"

Ohjtype = "pin"

Drill=size = 71.0

Backdrilldiamster = 81.0

Backdrillrkoradius = 54 .0

Dtsbackdrilloversize = 0.0

Rkolays = (14 13 12 11 10 9 8 7 & 5)

Hetprops = ((BACKDRILL_MWAYX PTH STUE "10 HIL"))
Symprops =

Viapinprops =

0.0

EOF

All Backdrill nets [BACKDRILL_MAX_PTH_STUE]

BACKDRILL_EXCLUDE (symbeol, pin, via)
BACKDRILL_MIN_PIN_PTH (symbol, pin)
BACKDRILL_OVERRIDE (symbol, pin, via)
BACKDRILL_PRESSFIT_CONMECTOR (symbel)

DTS_BACKDRILL_OVERSIZE (symbol, pin, via)

All Backdrill vias and pins (Top)
All Backdrill vias and pins (Bottom)

All failed backdrills

Backdrill pins/vias toLayer - Bottomn 3 Qty [4]
Backdrill pins/vias toLayer - Bottom 5 Qty [2]
Backdrill pins/vias toLayer - Bottorn & Qty [2]
Backdrill pins/vias toLayer - Bottom 9 Qty [2]
Backdrill pins/vias tolayer - Bottom 11 Gty [1]
Backdrill pins/vias toLayer - Bottormn 14 Qty [2]
Backdrill pins/vias toLayer - Top 0 Qty [12]
Backdrill pins/vias toLayer - Top 4 Qty [1]

(ionei] (]

Change mode

Highlighted pins

[ lanare FIXED property
[ Only TOP Backdrills

[T 0Only BOTTOM Eackdrils
Highlight pinz

-

[ HL like selected pin ] [ DHL all pins ]

[ HL all changed pins [exploded) ]

Delete all backdrill REOQ shapes
Reset all pads to library prefix

Delete RKO and reset all pads

Reset help
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¥ dal backdrill = %

b aity ]DFH: ]
M ain

1. Azzign Properties -» ‘

2 Setupitinalysis.. ‘

2 Add/)pdate RKOs and [Pads)

v Allow pad changes 7
[~ Change pads for signal analysiz 7

Backdrill options

Backdiil oversize [FHS+] [10.00 7 |
[ECTI
f» Mo toLayer adjustments

7 Z toLayer adjustment W A
2

Obtain backdill size from template 7
Add testpoint HO_PROBE KOQ=

Backdnll ta copper

" toLayer adjustment

Pad\change options

Outer ped zize (BD +4] IW ﬂ
Smask pd size (BD ++]  [500 7]
v Allow aqt pad changes ﬂ
| Maintain\aner layer BD pads A

etup Unused Pad Suppression... |

hanual pad change -» |

Y
Cluery pindvia | Report -» |

A
Highlight > | Dehighiight all |
T Reset -» | Layer -» |
Cloze ‘ EestF‘ractices| He||:||




Misc Options

Report .csv

Layer stackup data (Text]
Layer stackup data (Excel)

MANUFACTURING/BACKDRILL-FLAG-TOP (viclations-top)
MANUFACTURING/BACKDRILL-FLAG-BOT (viclations-bot)

MAMNUFACTURING,/MCBACKDRILL-14-2
MANUFACTURIMNG,/NCBACKDRILL-14-6
MANUFACTURIMNG,/NMCBACKDRILL-14-5
MANUFACTURING,MCBACKDRILL-14-9
MANUFACTURING,/NCBACKDRILL-1-4
MANUFACTURING/MNCBACKDRILL-14-11

TOP Layers
BOTTOM Layers

cadence’

Best Practices:
Working with Backdrilling

Series XL and GXL

Product Version 16.0
June 2007

24-279 Copyright March 2015 Version 1.0 7

B dal backdrill = R

b ain ]DFH: ]
L ET]

1. Azzign Properties -» |

2 Setuplinalysis... |

3 Add/Jpdate RK.Oz and [Pads)

[v Allow pad changes 7
| Change pads for signal analysis 7

B ackdrill optionz

Backdill oversize [FHS+] [10.00 2 |
Backdrill to copper IW ﬂ
* Mo tolayer adjustrments

" Z toLayer adjustment W ﬂ
" tolayer adjustment l'li ﬂ

[ Obtain backdrill size from template 7
[v Add testpoint MO_PROBE kD=

Fad change optiohs

ter pad size [BD +)  [500 7|
Smazk pad size (BD +~)  [500 7|

?
[v Alld anti pad changes ?
[ Mainbyn inner layer BD pads 7

tup UrnuzeN Pad Suppression... |

\anual p&hange 5 |
: X
Qe pindyw | FRepart -» |

Highlight -» Drehighlight all |

Reszet -» | Layer -» |
\

Cloze | Best F'ractices‘ Help|




Examples

The following drill control files may be used to select the backdrill size table:

backdrill-mil.dlit or default-mm.dit . They are located in the SPB_XX.X\share\pch\text\nclegend
directory.

ColumnbDefinitions ' |

{("Figure" "FIGURE" 7]

{("Holesize™ "FH SIZE" 10}

{("Taleranca™  "TOLERANCE™ 15)

{("PlateStatus™ "ELATED" 15

{"NonStandard” "NONSTANDAED" 15)

("Quantity™ "OTY 15)

{("Usar" "DRILL SIZE™ 10}

{("Tser" "BACKDRILL DRILL SIZE" 20)

CustombData

2 column definition in ?ColumnbDefinitions above can hawve "User™ appear
in the first field to indicate & columm of usey-defined data. The

data is specified by ?CustombData definitions that are matched to holes
appearing in the legend takle.

MustomData ' v
1 3.4 "Blated" "5T 17,7
i 5.7 "Plated"” "I.E™ 157
i 5.8 "Elated" "5.8" 18.7)
i & "Blated" "5.8" 19.7)
i 7.8 "Blated" "11.8"™ Z1.7)
ﬁ' Padstack Designer: Editing Pad D'eﬁnitic{PlllRDDTlSTD_ED_T-E‘rB-?.pad> l = e G

Eile Reports Help

Parameters  Lavers

Padstack layers Wiews

[ Single layer mode Type: Through

Layer Feqular Pad | Thermal Relief,  Anti Pad (* XSection {" Top

Bon||TOP Mull MHull Circle 1070 =~

- ||L2 GHNDA Hull Flash Circle 107.0

> ||LAGHD2 Mull Flash Circle 107.0

> ||L4 SIG1 Circle 111.0  |Flash Circle 117.0

» ||LAGHD3 Circle 111.0  |Flash Circle 117.0

-+ ||LESIG2 Circle 111.0  |Flazh Circle 117.0

> ||L7 PwR2 Mull Flash Circle 107.0 -

| 2l
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Examples (continued)

View from the Allegro 3D viewer
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Signal Analysis (Sigrity)

When the modified annular ring is set to zero, the database is configured for real world signal
analysis post backdrill operatiion. Notice the PTH barrels are removed for the backdrill layers.
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Reference

Signal Integrity

Backdrilling eliminates detrimental plated-
through-hole (PTH) via stub effects that
distort signals passing through them

Plated-Through-Holes (PTH) ™
=
Teace T g'?&
Stub .':;é
Backdrilled - -
Without Backdrilling With Backdrilling
oy e

Unusable Eye Diagram Usable Eye Diagram
6.25 Gb/s Data Rate

|
SANMINA-SCI’
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Reference

&

VIASYSTEMS.

F
i

Back-Drilling Technology can be used to
create via paths

Back drilling, or controlled depth counter boring, is a process where plating is
removed from the unused portion of the via. Multi-layer Printed Circuit Boards
(PCBs) are processed in a standard manner, adding a secondary drilling
operation after plating using PCB CNC drilling equipment with controlled depth
capabilities. CNC drill files created from customer data allow this process to be

automated and repeatable.

Via delay = PCB thickness .062” = 10 ps & >.200” 30 - 40 ps

24-279 Copyright March 2015 Version 1.0 12



Reference

Alternative Technique

Back drilling, or counter boring, the via is an alternative technique to
minimize the stub. Back drilling is simply drilling out the unused portion of a
via to a controlled depth on the same type of mechanical drill equipment
used to initially produce the PCB.

Removing the Unused Portion of PTH

Backdrilling of Printed Circuit Board
Via delay = PCB thickness .062” = 10 ps & >.200” 30- 40 ps

24-279 Copyright March 2015 Version 1.0 13



Reference

&

VIASYSTEMS,
. .
A L)
", b
L

Over Drill Diameter:
One important parameter is the secondary drill diameter. This drill diameter must
be greater in diameter than the primary drill to allow removal of all the
electrodeposited plated metal, typically copper with an additional surface finish.
Minimization of this diameter is important to avoid reduction of routing channels
which compromise hole to trace spacing in the pin fields. The current
recommendation is 0.007” - 0.010” over original drill diameter depending
upon depth. Drill-to-copper ranges from 0.012” — 0.015".

Back-drill Depth:
Back drilling is a trade off between manufacturing cost and electrical
performance. Contributors to back drill depth variation is mechanical depth and
layer position. An optimized process achieves a 3 sigma overall variation of +/-
0.005” to nominal target depth. At least a 0.010” target nhominal depth before the
last layer connected is recommended.

24-279 Copyright March 2015 Version 1.0 14



Reference

Traditional Via ' i Counter Bore Via

High Capacitance Via Lower Capacitance  Very Low Capacitance
MlnlmIZII'lg PTH Techniques required at:
. 2.5 Gb/s > 5 Gb/s
Capacitance

Drill 0.007” (175 pm) over original drill diameter
Z tolerance = + /- 0.005” (150 pm)

Drill location tolerance = +/- 0.002” (50 pm)
PCB thickness = +/- 10%

0.012” (300 pm) drill & 0.022 (550 um) Pad
.019” (475 pm) Drill diameter
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Reference

Sanmina Guidelines

-
P

SANMHINA-SCI’

Back-Drilling

Each depth zhould be called cut on the fabncation drawing, Dl files should be included for each desired
depth.

Back-dnl! diameters should be 0.010" larger than the mnztal dnlled hole s:ze.

The non-plated through hole (NPTH) back-dn:ll should be 0.020" muiroum from coaductor featwres on
mner layers :f followng IPC recommendations, Sanmuina-SCI reconunends 0.010" abzolute manmmum.
NPTH back-dnll to NPTH back-dnll spacing should be 0.010" nunuoum

NPTH back-dnll to outer layer pad spacmg should be 0.015" (0.020" per IPC.60124).

The pad s:ze which will be back-dnlled should be 0.004" larger than first dnll diameter. Breakout 12 not a
concern. Pad z1ze on opposite sade skould be normal

Minmum dielectrzc between penetrated lxyer and non-penetrated layer should be 0.006

Each Layer depth should be given a different dnill code and file. It should alzo specify the mrtial penetrating
layer and the final penetrated laver. E g, back-dnll from layer 14 through layer 9

3 Press=fit
Thu Holo
of
Via

Figure 36 Back-drilling example
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Help

EE‘ 1.0 008 02-28-2015 = 28

/"‘
daltoo

et W Lefeslng
Help
Command: dal backdril

Purpoze: Adds additional functionality to the standard Cadence B ackdrill proceszs. The main purpose is to automatically
add route keepouts in the zecondary non plated backdrill areas.

These keepout areas enzure that race and plane copper does not encroach in the backdrill plunge areas
potentionally causing shorts and opens.

The dal backdrill command reads the Cadence supplied backdrill data to create and update the backdrill keepout
areas.

Cadence Backdrill support started with wersion 16.3 and iz available with Cadence Highspeed option, L and GL
licenses.

Click on the More Documentation [POF] button below for more detailed information.
Mote: On neqgative layers, a route keepout shape that iz over a pin or via will uze the positive pad value plus the contraint

clearance wvalue. Thiz iz a Cadence Allearo function/feature. Be sure the via/pin to shape values are zet accordingly for
proper clearances.

Yizit our webszite: v daltoolz. com taore Documentation [PDF] | Yweb Demonztration

Copyright dalTools LLC., 20015, All rights reserved.
Ok
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