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USING THE LIVE DRILL TABLE IMPROVES PCB PRODUCTION

One of the most important elements involved with manufacturing printed circuit boards is the PCB drill table, also called the
drill legend.This table typically contains the number of drill holes, the symbols that represent each hole, the hole sizes, and
the hole tolerances. Often, this data is not presented or available until Gerbers are generated, or other fabrication outputs
have been generated. However, the ability to see this information while designing the board can be a reassuring and valuable
asset for the design engineer.

THE HOLE PROBLEM

In a PCB design, there are typically many holes, which require drilling in the fabrication process. The size of these holes as
well as the number of the holes can attribute to variable costs for the board fabrication. After completion of the design,
specific requirements and limitations can be identified by the fabricator, thus requiring the designer to make changes to the
design and resubmit the drill data. Hiccups such as this will only delay the production of the printed circuit board and add

more steps for the designer. More steps equate to more lost time, which ultimately means greater cost for the project.
THE LIVE DRILL TABLE

In Altium Designer®, a live drill table can be placed directly in the PCB editor. The table is defined as “live” because it is
dynamically updated while the designer works on the PCB. If another through hole component or another via or pad is
added, the table dynamically updates to incorporate the newly added drill information. This live drill table resides on the drill
drawing layer and can be easily seen during the design process, or disabled from view if desired. Figure 1 shows a view of a
placed drill table in the PCB editor.

Symbol [Count Hole Size Plated [Hole Type |Drill Layer Pair Via/Pad |Pad Shape |Template
-] 1 20.00mil <0.508mm> |NPTH Round Top Layer - Bottem Layer |Pad Rounded €38hn51
< 170 23.62mil <0.600mm) |PTH Raund Top Layer - Bottem Layer |(Mixed) Rounded (Mixed)
o 1 28.63mil <0.750mm) |PTH Round Top Layer - Bottem Layer |Pad (Mixed> Mixed)
o 58 31.50mil1 ¢0.800mm)> |PTH Round Top Layer - Bottom Layer | (Mixed) Rounded (Mixed)
v 95 35.43mil <0.900mm> |PTH Round Top Layer - Bottom Layer |Pad (Hixed) (Mixed)
[+ 2 38.37mil <1.000mm) |PTH Slot Top Layer - Bottom Layer |Pad Rounded (Mixed
X ] 38.37mil ¢1.000mm> |PTH Slot Top Layer - Bottom Layer |Pad Rounded r200_450n100_350r 100
O 3 43.31mil <1.100mm> PTH Round Top Layer - Bottom Layer |Pad Rounded c200n110
[ =] 4 98.43mil <2.500mm> |NPTH Round Top Layer - Bottom Layer |Pad Rounded c230hn250
=2 4 128.92mil (3. 300mm> | NPTH Round Top Layer - Bottem Layer |Pad Rounded (Mixed)
344 Total
Slot definitions : Routed Path Length = Calculated from tool start centre position t¢ tool end centre position.
Hole Length = Routed Path Length + Tool Size = Slot lenqgth as defired in the PCB layout
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Figure 1: Placed drill table in a PCB design.
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USING THE LIVE DRILL TABLE IMPROVES PCB PRODUCTION

Another live feature of the drill table is the drill drawing symbols and their respective locations in the design. The symbols,
which can be customized by the engineer or designer, also reside on the drill drawing layer. Like the drill table, these symbols
are also dynamically updated and reflect the data shown in the live drill table. Figure 2 shows how this drill drawing layer
would look on an active design if the drill drawing layer has been isolated using single layer mode’. For a closer look at the
drill symbols see Figure 3.

Symbol |Count Hole Size Plated |Hole Type |Drill Layer Pair ViarsPad |Pad Shape |Template
@ 1 20.00mil <0.508mm> |NPTH Round Top Layer - Bottom Layer |Pad Rounded <3ehn5l
< 170 23.62m1 <0.600mm> |PTH Round Top Layer - Bottom Layer |(Mixed) Rounded (Mixed>
o] é 29.53m1] <0.750mm> |PTH Round Top Layer - Bottom Layer |Pad (Mixedd ¢Mixed>
b ] 58 31.50mil ¢0.B00mm> |PTH Round Top Layer = Battom Layer |(Mixed) Rounded CMixed)
v a5 30.43mil <0.900mm> |PTH Round Top Layer = Bottom Layer |Pad (Mixed) (Hixed)
[+] 2 39.37mil <1.000mm? |PTH Slot Tep Laysr - Bottom Layer |Pad Reunded (Mixed)
H 1 39.37m1l <1.000mm> |PTH Slot Top Layer - Bottom Layer |Pad Rounded r200_4S0h100_350r 100
o 3 43.31mil <1.100mm> |PTH Round Top Layer — Bottom Layer |Pad Rounded c200h110
-] 4 9H. 43mi] (2,500mm> |NPTH Raund Top Layer = Battom Layer |Pad Rounded c230hn280
B * 129,92mil 3. 300mm> | NPTH Round Top Layer - Battom Layer |Pad Rounded (Mixed>

344 Total
Slot definitions : Routed Path Length = Calculated from tool start centre position 1o tool end centre pasition.

Hole Length = Routed Path Length # Tecol Size = Slot length as defined in the PCB layout
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Figure 2: Drill drawing layer isolated.

Figure 3: Live drill drawing symbols.
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USING THE LIVE DRILL TABLE IMPROVES PCB PRODUCTION

Before or after the table is placed, the columns and data displayed in the drill table as well as the drill symbols can be

customized. Figure 4 shows the various options the designer has within the drill table dialog and the drill symbols dialog.

N Drill Table [mil] ? RS
Sy.. |C./ |H/ |Pla..|Ho..|Dri..|Via..|Pa.. |Te.. |De..|Ho...|Ho...|Ho.. |Ro... &
=g | 3937 PTH Slot Topl Pad Roun r200_ 137.8 98.42
o 2 3937 PTH Slot Topl Pad Roun (Mixe 118.1 78.7¢
a 3 4331 PTH RounTopl Pad Roun c200t - -
4 98.43 NPTH Roun Top L Pad Roun 230} S
23 4 129.9 NPTH Roun Top L Pad Roun (Mixe pl .ted HOle qu. Drill L‘qer palr
O 6 2953 PTH RounTop L Pad (Mixe (Mixe —
I it el NPTH Round Top Layer Bottom Layer
¥ 95 3543 PTH RounTopl Pad (Mixe (Mixe pTH Sl ot Top Lager = Bot tom Lauer
< 170 2362 PTH Roun Top L (Mixe Roun (Mixe v
= . . PTH
! Add Column | | Remove Column Change header
IR PTH
o | # | ... |Hole ... 7
Layer pairs : | All Layer Pairs (Separate tables) v NPTH 1 © 00
Alignment : ‘Bottum v Include ‘Total’ row 2 < 23.62mi PTH
Gisists s ; > |NPTH 3 O 29.53mi PTH
o _ = pTH I & sLsomi P
ocation X: -1645.669mil Table Border Width:  15mil 5 7 35.43mi PTH
¥: -3503.937mil Text Height:  £0mil PTH 6 o 39.37mil PTH
Rotation: 0,000 Text Width:  10mil 7 H o 39.37mi FTH
Locked: [ PTH 8 O 4.3tmi PTH
9 0 98.43mil - NPTH
Font Kind Select Stroke Font PTH o 2 129.92m A
(®) Stroke Font Name | Default vl
() TrueType
= Calcul I
Units ed Path Draw Symbols
® Imperial Precision : !-2 v (® Show Symbols
) Metric Precision: |3 v Sontigure Ivil Yo alny (3 Show Hole Size

Add secondary units

CONCLUSION
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Figure 4: Drill table and drill symbol dialogs
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The drill drawing layer provides the details such as the location of the holes to be drilled, the hole sizes, the hole tolerances,
and other available pertinent information. This layer can ultimately aid the process of board fabrication. The ability to

see a live drill table while designing a printed circuit board can help speed up the process by eliminating extra steps. This

functionality can provide the ability to catch a discrepancy with a given drill hole before sending the board to the fabricator.
Also, simply seeing the array of drills in your PCB can add to the effectiveness of your design process. The live drill table
and live drill drawing in Altium Designer add a very helpful feature set within the tool that facilitates monitoring and making

corrections while designing a PCB.

USEFUL LINKS

! http//techdocs.altium.com/display/ADOH/Working+with+the+Board+Insight+System#WorkingwiththeBoardInsightSystem-

SingleLayerMode

http://techdocs.altium.com/display/ADOH/Live+Drill+Table

http://techdocs.altium.com/display/ADRR/PCB_Dlg-DrillTable((Drill+Table)) AD

http://techdocs.altium.com/display/ADOH/Live+Drill+Drawing
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