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Introduction

These Guidelines set out best practice to reduce the cost of your boards and to minimize the risk of errors arising
during manufacture.

There is no general con  sensus throughout the global PCB industry on terminology, so if we feel any term we use may
be unclear we have tried to explain it when it first appears.

Input data formats

Accepted data formats for PCB layout data are:

Preferred
Artwork:
- Gerber RS -274X (Extended Gerber with embedded apertures - developed by Gerber Systems)
Artwork means all copper layers, soldermask and legend layers, board outline or mechanical layer, SMD pasta layers,
etc.
Drilling:
- Excellon (1 or 2) + appropriate tool list (ideally embedded)

- Sieb&Meyer + appropriate tool list (ideally embedded)
- Gerber format RS -274X or RS -274D (only true drill data, no drillmap )

IMPORTANT:

Please supply ONLY ASCIl -encoded files. These files are man  -readable so that our engineers can check them visually
if needed during data preparati on. So we d dormats suehaxcEADL EBCDIC.

Accepted

Eagle . BRD files are accepted BUT we still recommend to generate the gerber and excellon files at the CAD system of
the customer. Generating the gerber data and excellon data by th e customer minimizes the risk of conversion errors

that could arise  if different versions of eagle are use to design and generate the gerber and excellon dataset.
Check fiGenerating Gerber & Excellon data files in Eagle 0 at page 16.

NOT ALL CAD PCB design datais ACCEPTED!
We do not accept any CAD PCB design data besides the Eagle .BRD file

1. Converting CAD data into production data may lead to errors which we cannot cross -check
2. Itis impossible to have legal copies of every CAD PCB design  package in the market and to have the
necessary knowledge to use them all correctly. As designers do not all use the same software version, we
would need to have a whole range of update patches as well.
Gerber is clear and unambiguous. It has been the industry -standard format for PCB manufacture for many

years. Every PCB design package can output Gerber data and the process will be fully described in your CAD PCB
design package handbook  or help -files.

You can check the accuracy of the Gerber output data by downloading one of the many free Gerber viewers available
on the internet. We recommend GC -Prevue available as freeware from www.graphicode.com
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Input data requirements

1. Preferred dataformats are:
- For Artwork -- Extended Gerbers (RS -274X)
- For Drilling -- Excellonl + appropriate tool list (ideally embedded)

2. Provide us ONLY with the data files needed for production. These are:
- Gerber files for the copper layers, soldermask and legend layers, mechanical layer and SMD paste layers
Excellon drill file(s) for drilling.

Please DO NOT provide any additional files such as original CAD data, Graphicode GWK files, PDF files, Word
files (doc), Excel files (xls), part lists, placement and assembly information, etc.

Where possible check your generated output data (Gerbers & Excellon) with a Gerber viewer before you send it
on to production . Make sure that all instructions or other necessa ry input needed for making the boards are
included in the Gerber and Excellon files.

3. Use clear and easy to understand file naming and try to avoid long filenames. Make sure that we can easy
determine the layer function from the filename.

Good file namin  g:

Name Qe Tune
4] SMALLTCSV2BALE.BOT Name Size Type
) SMALLTCSV2BALE.SMB 4] 141101-A_SOLDERMASK BOTTOM.GBR 3KB GBR Fie
4] SMALLTCSV2BALE.SMT 4] 141101-A_SILKSCREEN TOP.GBR 10KB GBR Fie
4] SMALLTCSV2BALE.TOP  14]141101-A_SILKSCREEN BOTTOM.GBR 2KB GBR Fie
4] SMALLTCSV2BALE.DRD 4]141101-A_SIGNAL TOP.GBR 3KB GBR Fie
5] SMALLTCSV2BALE.SST 4] 141101-A_SIGNAL BOTTOM.GBR 10KB GBR Fie
4] SMALLTCSV2BALE.DTS 4]141101-A_DRILL PROGRAM.GBR 3KB GBR Fie
#]141101-A_SOLDERMASK TOP.GBR 3KB GBR Fie

File naming is too long, not advisable:

Name Size Type
4] cam_unit_lamp_led_guide-Master Design(Stenci top).gbr 1KB GBR File
i) cam_unit_lamp_led_guide-Master Design(solder mask top).gbr 2 KB GBR File
i) cam_unit_lamp_led_guide-Master Design(solder mask bottom).gbr 6 KB GBR File
) cam_unit_lamp_led_guide-Master Design(Sikscreen Top).gbr 210 KB GBR File
4] cam_unit_lamp_led_guide-Master Design(sikscreen bottom).gbr 14 KB GBR File
] cam_unit_lamp_led_guide-Master Design(drils plated).drl 1KB DRL File
4] cam_unit_lamp_led_guide-Master Design(dril unplated).drl 3 KB DRL File
4] cam_unit_lamp_led_guide-Master Design(Bottom).gbr 10 KB GBR File
) cam_unit_lamp_led_guide(CAMPIot).txt 9 KB Text Document
4] cam_unit_lamp_led_guide-Master Design(Top).gbr 5 KB GBR File

Bad file naming: no info on layer function in the file names

Name Size Type
Name “fiter_v1_0.inf 4 KB Setup Information
| @)Layer_1.gbr [Efiter_vi_0.gb4 3KB GB4 Fie

4)Layer_3.gbr  [Efiter_v1i_0.gb3 2KB GB3 Fie
4|Layer_4.gbr  “lfiter_vi_0.gb2 10KB GB2 File
4Layer_S.gbr  [Blfiter_vi_0.gb1 SKB GBI Fie
) Layer_6.gbr | [Efiter_v1_0.gb0 1KB GBO Fie
Layer_7.gbr | “Ifiter_v1_0.dr 2KB DRL Fie

4. DO NOT scale your data. All data provided must be scale 1/ 1 (100% ).

5. Make sure that your Gerber files DO NOT contain apertures with a zero -size (size = 0.00mm) and that your

Excellon data DOES NOT have zero  -sized tools (size=0.00mm).
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6. Use the same offset for all your Gerber layers and the Excellon drill data. Preferably u se no offset at all.

A All layers have a different offset!

All layers have the same offset A

7. Use the same units (mm or inch) in your Gerber & Excellon output files as in your CAD PCB design software. This
will eliminate conversion or rounding errors.

8. Use the same resolution (grid) for your Gerber & Excellon data to allow a perfect match

Also make sure that the resolution (grid) used for your output (Gerber & Excellon) is at least a factor 10 better
than the resolution (grid) used in your CAD PCB design software.

Example: If you use a 10 mill resolution to draw your board in your CAD PCB design software, the n use a 1mi |
output resolution for your Gerber & Excellon output.

9. Make sure that your data is supplied as seen from top to bottom through the PCB. DO NOT mirror (or
reflect) any data layer 1 image or drill.

Viewing a PCB from top to bottom through the board is the universal practice in the PCB industry. We view and
han dle your data in that way, as does your CAD PCB design software.

-> This means that when viewing your Gerber data,

text on the top side of your board (copper,

soldermask , legend) should be readable and text on

the bottom side (copper, soldermask , legend) should
be non -readable (= mirrored)
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10. Put some small text (board identification, company name, etc...) in the copper layers. Make sure the text complies
with the readability rules. This will help us to avoid mirroring errors.

11. RECOMMENDATION. In your Gerber files use flashed pads as often as possible.

12. RECOMMENDATION. In your CAD PCB design software try to create an aperture list for Gerber output which only
shows the apertures used in the design.

13. Make sure that you include the boa rd outline on all layers . This will enable us to properly align all layer s in case of
an offset problem.  Also include the board outline in a separate Gerb er mechanical plan.

Classification

Introduction.
We use fpattern cl asseso0 a mehierishorthahd to neasars theemmrufaciusabiliy ofche RCB.
This controls whether the board can be made in our Elekor PCB Service.

The pattern class covers

1 the minimum sizes for copper track (conductor) and gap (isolation) (TT = Track to Track , TP = Track to Pad,

PP = Pad to Pad and TW = Track W idth)
1  the minimum copper rings on outer and inner layers (OAR =Outer Annular R ing, IAR = Inner Annular R ing)
1 the minimum IPI (Inner -Layer Pad | solation)is the clearance between any copper part on an inner layer and

the copper edge of a Plated Through Hole

The smallest of these values determines the pattern class.
The drill class is based on the smallest Tool size on the board.

For more information see the current Classification table

IMPORTANT: _ Annular Ring calculations are done from the production TOOLSIZE for the holes, not from the
finished hole ENDSIZE. --> For the conversion rules for ENDSIZE to TOOLSIZE see Holes section 6.

1. The Classification table shows the lower limit values of any given class.
2. The Annular Ring values OAR and IAR in the classification table are for plated holes (PTH). For connected non -

plated (NPTH) holes we recommend a minimum annular ring of 0.30 mm. As NPTH holes have no plated barrel, a
smaller annular ring may lift during soldering or break away even during normal operating conditions.

3. RECOMMENDATION. Do not design up to the limits of any given classification. Always keep a small margin above
the classification limits. This may be needed where the CAD output does not exactly match the design data due to
rounding or matching errors caused by different units or grids (see secti on Input data requirements points 7 & 8)

Holes

1. Tool lists for drill files are ALWAYS read by our CAM systems  as finished hole size s (ENDSIZE ).

2. All PCB drills are manufactured in increments of 0.05 mm. So we convert the drill sizes given in the drill files or
tool lists into millimeters and round up to the nearest ~ 0.05mm.
For example:

- Drill size of 31mil is converted to 0.7874mm and then rounded to 0.80mm.
- Drill size of 32mil is converted to 0.8128mm and then rounded to 0.80mm.
- Drill size of 33milis  converted to 0.8382mm and then rounded to 0.85mm.

3. If possible, provide separate drill files for plated (PTH) and non -plated (NPTH) holes. If this is not possible, always
specify different tools for PTH and NPTH holes and mark clearly which tools are PTH and which tools are NPTH.
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4.  When no PTH/NPTH info is given we use the following rules to determine PTH/NPTH:

For 2 -layer and multilayer boards: A ALL holes are considered PTH except the following cases which are
considered NPTH:

- Non-connected holes  without copper pads.

- Non -connected holes where the copper pad size is equal to or smaller than the drill TOOLSIZE (the
copper pad will be removed in single image preparation )
- Connected holes with a copper pad on 1 side (outer), no connection on any other layer (outer or

inner) and no copper pad on the other side (outer).
5.  Finished hole sizes (ENDSIZES) smaller than or equal to 0.45mm are by default considered as VIA holes.

IMPORTANT:

This default via -rule affects:

- Finished hole size to production drill s ize (ENDSIZE to TOOLSIZE) conversion
- The standard tolerance on via hole ENDSIZE diameter.

6. To allow for the plating in the hole we drill holes prior to plating at a larger size (drill over -sizing) The conversion
rules from finished hole ENDSIZE to product ion TOOLSIZE are:
TOOLSIZE = ENDSIZE + 0.10mm for vias (= ENDSIZE <=0.45mm)
+ 0.15mm for Plated Through Holes (PTH) (= ENDSIZE > =0. 50mm)

+ 0.05mm for Non Plated Through Holes (NPTH)

7. Stand ard t olerances on drill ENDSIZE diameter.

NPTH holes +/ - 0.05mm
PTH holes
ENDSIZE > =0. 50mm +/ - 0.10mm
ENDSIZE <=0.45mm +0.10/ -0.30mm

8. Drilled holes must not overlap the board contour, except for
- NPTH holes without copper pads: these NPTH holes will be treated as part of the board outline.

9.  Overlapping drill holes.
Do not overlap drill holes . T hese cause broken drill bits and small remaining material parts may cause plating

voids in production.
The minimum drill hole to drill hole distance is 0.15mm (=measured edge to edge of drill TOOLSIZE).

-
>o.15ﬁm'
\

2yl
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10. Annular Rings on oblong pads.

The rules for annular rings on oblong pads are NOT different from round pads, but we allow some exceptions to
the rules.

Oblong pads with NPTH drills:
- MUST ALWAYS FULLY COMPLY with the standard Annular Ring rules for any given pattern class.
- The recommended Annular Ring for any NPTH hole is 0.30mm (see section Classification i point 2)

Oblong pads with PTH drills
The measurements below are taken from th e production TOOLSIZE.

- On the smallest side of the oblong padthe OAR mustbe >=0.00mm (i.e. no breakout is allowed)

NOT ACCEPTED
(OAR >=0.000mm (OAR<0.000mm - Breakout)

- On the longest side of the oblong pad in both directions the OAR must be >= 0.300mm
(but the hole need not be in the centre of the pad )

NOT ACCEPTED

1 OAR>=0.300mm

OAR>=0.300mm
OAl 300mn OAR<0.300mm|

OAR<0.300mm|

OAR<0.300mm|

- Any risk thatt he drill ing could disconnect the pad from the track is inadmissible.
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Copper layers

1. When generating output, use fiflashesof or pads and avoid fipaintedo pads (i.e. pad:

2. Avoid filling large copper areas or copper planes with small draws (fipaintingo). Where po
polygons to construct areas or planes. Contourized areas or Polygon Area fill are standard features in Extended
Gerber output (RS -274X).

3. When generating outputi  nclude the board outline in yo ur copper layers.

This is best done using a small line (e.g.

0.50mm wide) where the center of the line is

the exact board outline. We will remove this
line during the making of the production tools.

4.  Remove copper pads from NPTH holes if these pads are not used or connected to other copper. If you require
copper pads on NPTH holes then it is advisable to use a minimum Outer Annular Ring (OAR) of 0.30mm (see
Classification point 2).

5. Check your final design for small areas of unconnected copper or narrow copper webs and slivers which can lead
to problems in production

X: M ust meet classification criterion for minimum Track
Width (TW).

A: Avoid if possible.

B: Preferred design

6. Minimal ¢ learance between edge of board and pattern
For routed boards:
- 0.25mm on outer layers
- 0.40mm on inner layers

Any text placed in a copper layer has to comply with the design rules for the given class (see classification table).

All copper text must be correctly readable. As a PCB is always viewed fro m top to bottom through the PCB ,
text on the top layer of your board should be readable and text on the bottom layer should be non -readable or
mirrored .

7. Avod ipeel abl eso

i Pe el a bctueduring production and are

small/narrow pieces of photo resist enclosed by

pads, traces and/or planes which may #fApeel 0o
away during processing and cause short or open

circuits. All copper even within the same net

must comply with the design rules for the given

class (see classification table)
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