SIERRA
CIRCUITS

EMA ‘ Rﬁﬂ]grll]latiuna

Design Documentation and
How to Communicate

%

HwIOoU BBl e r i3

=z

oy =
2


https://www.protoexpress.com/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022

SIERRA
CIRCUITS

EMA ‘ Rﬁﬂlgrll]latiuna

Table of Contents

Required design data for PCB fab and assembly
Specifications that need to be documented
Special manufacturing requirements
Component assembly specifications

Design files your CM needs

Design testing analysis



SIiERRA

e Sierra Circuits’ PCB Fab and Assembly
Capabilities

&% Program Management
&% Counterfeit Detection
&% Forecast & Inventory Count

@ Fiyng W o
Probe test
Impedance

Calculator

&% Material
Selector

&% Manufacturing
Tolerance

&% 1:1 Guidance
on Stackups



https://www.protoexpress.com/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022

SIERRA
CIRCUITS

EMIA 255 o Required design data for PCB fab and
assembly

* Documenting your Design Specification
manUfaCtunng reqUIrementS . Number of Layers in your Board* 2 layers
ensures a successful production -

without any shadow of faults Material *

(You can choose Flex and Lead Free materials also.)

) Is your design Milspec? © Yes O No O Not Sure
- PCB design document
integrates the details such as:

Is your design restricted by ITAR or EAR export control? © Yes O No O Not Sure

- . |ﬁ| |/_\|
In your design file, are your Boards set up as an Array?* © Yes O No

O gl’aar\;\j/:ll}]lgrse dimenSiOnal (Array) (Individual)

o Schematic representation Quote Specification

o BOM, and Iayout flle | need custom quote for* @® Boards Fabrication only

o P|Ck and place f||e O Boards + Assembly Labor Only (Consigned Assembly)
. O Boards + Assembly Labor + Components (Turnkey

o Assembly drawings Assembly)

o Gerber files

Sierra Circuits’ Custom Quote tool
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ESy UNLESS OTHERWISE: SPECIFLED

~Fabri¢dbe per [PC-6Q0:

Mgteridlii i FR4:,
cBaard:shall be 4 layer:  constructian:

with Debtgil &

| [ | |
ifications that e
Spec L
and spocing: gsometries wi

impedances. The
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inoccardance
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28 med
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iggtorimay ladjustitroce widthiignd: spaging
desired single ended and diflferential
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thickness: ¢f ‘the dpper plofing nothe wgl|
Hgle: shall bhé na s than inch G
External: Layers Finish toe be ENIG.

Solderm

Fabricataor

WHLTE

Remaowe @l burrs and sharp
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EMA 2550 Primitive documentation for
manufacturing

« Mention the class of the board (class 2 or 3) — e

——paceRce
=) NOTES: UNLESS OTHERWISE SPECIFIED

TATiE 07 _{ows. ] —-—1r2 01 CORPEN

DIELECTAIC - cont
(5] =112 0 COOPIR I, Fabricate per IPC-60D. Class 2
TELECTRIC ~—parrats
o ] ~—112 01 COPPER 2. Materiol: FRA(FR-370MR) or Lqwivelent
. . . ~— (ot Board shall be 14 layer comstruction in occordonce
—-— 112 01 COPPER with Detail A
® - ——pacent
] =112 07 COPPER 3. Impedence
Construct beard so that the folloving trece widih
end spacing geemefries wiil achieve fhe Indicate
IR - pacanis impedances,  The supplied artvork moy or moy ne
3 contain these frace width end spacing geemetries

en every loyer specified,
Layers 1,14; .60 mil troces are to be S0 OHM +/. 10%

Layers 3,510,121 & mil troces ere fo be 50 OHM +/- 10%

Eonis
~=— 112 01 COPPER
o

Loyers §,14: 4.1 mil troces with 4.0 mil spocing
/- 10%

8.000 sre to e 90 OMM differentiol +f

« Specify slots, notches, and cutouts
that need to be generated during fabrication

o] o303 Loyers 3.5,10,12: 4.00 mi| traces with 5.2 mil spacing
e are 1o be 90 OHN differential o/ 10%

Leyers 1.14: 4 mil traces with 6.2 mil specing
o

=174 O CU FOIL + LATING -.> 102 FINISHED
are 13 be 100 OWM differentiol +/- 10%

Layers 3,5.10,12: 4 mi| traces with 12 mi| spacing
are to be 100 OHM @ifferential +/- 10%

Fabricetor moy adjust froce width and spacing 1o
meet the desired single ended and differenticl
Impedonce requirements

4. Finish: Plated through hele diometer o3 specified
are after ploting ples or minus .003 inches. The
thickness af the copper plating en the wall of the

4,380 hele shall be no fess than 0008 inch

e Add the date, version, and the author

5. External layers finish te be ENIG.

.
DRILL CHART: TOP ts BOTTOM a
e e A IE ThNAtE €, Remave alf burrs and sherp edges
TTGURE | FINISHED SIZE |T¢ DR1LL[TOLERANCE_TRAVEL] PLA oTy R
< 6.0 . PLA 529
8.0 FLA 266
1 FLA 1876 7 - 2 8. Fabricaler 1o clip silkscreens using solder mask
0 2 PLA R DATUN & - layers
- 4 PLA 3
- PLA 1 9. Slikscreen : WHITE
- - 0 PLA 1 -
° 0 FLA 1 - 1
. T = 0, Fabricatsr fo teerdrop internal and
’ H esternal pads on oll signel nets
L] A ne metier what the snuler ring size
- §= : ' All pads need fo be teor dropped.
. N -PLA
= = NON-PLATED| 2 SIDF VIE 11, Unless otherwise specificd. fobricator moy add
: : ow-six TQP _SIDE VIEW IRioTIig potTeca S0 oNNesndl: Degaca. A Mipiass
- - NON-FLA clearance of 100 inches shall be maintained from
D B ON-FLA Thieving patters te any designed-in copper feature
- - - - - ON-PLA 2
. A ION-PLA 4
- ON-PLA 2
- N-PLATED 2
- 15.0/-5.0 | PLATE 4
= 174.0x32.0 S3.07-5.0 | eLATeD |

cathode for polarized components
Fab drawing details ( Click on the

image to see the complete fab notes)
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Sereone:
EMA 25haion i} i}
Stack-up information

« Stack-up should provide information related to:

o Number of signal and ground/power layers
o Dielectric spacing and copper weight

o Material type

o Operating frequency

O

O

TOP SIDE
SOLDER MASK TOP
LAYER 01 (TOP ETCH)
DIELECTRIC
LAYER 02 [GND-1)
DIELECTRIC

| ==— 174 07 CU FOIL
~=— PREPREG
| ==—1r2 07 COPPER

==— CORE
| ==—1s2 07 corPER

==— PREPREG

| ==—1/2 07 coePER
==— CORE

| ==—1r2 07 CoPPER

== PREPREG

LAVER 03 (516-1)
DIELECTRIC

LAYER 04 [GND-2]
DIELECTRIC

LAYER 05 ([51G-2)
DIELECTRIC

Sequence of the layers

[ |
|
| |
|
[ ]
|
| |
|
| J
| | |
[ LAYER 0& [GND-3) | ==—1s2 07 coPPER
[ DIELECTRIC [ =—-core
.. ; [ LAYER 07 [(PWR-1] | ==—1 017 copper
F|n|Shed boal'd th|CkneSS L0624/-10% | DIELECTRIC | —=—pREPRES
[ LAYER 08 (PWR-Z] | ==—1 01 copper
[ DIELECTRIC | ~=—core
[ LAYER 09 [GND-4) | ==—1r2 07 COPPER
| DIELECTRIC | —==— PREPREG
« For HDI build-up, additional requirements are: o BT T [ o ir 0 corPer
. . [ LAYER Il (GND-5] | ==—1/2 07 coPPER
DIELECTRIC
o Type and layer arrangement of microvia | : B : SRR e
DIELECTRIC -
o Number of BGAs [[_LAYER 13 (GND-6] | <— 172 o1 coppER
[ DIELECTRIC |  —==—rprerres
. . [ _LAYER 14 [BOT ETCH] | 1/4 07 CU FOI
o Number of lamination cycles [ sowee wisk soron T :

BOTTOM SIDE

Stack-up requirements

+ PLATING

+ PLATING

-=» 10Z FINISHED

--> 107 FINISHED
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e Slerra Circuits’ PCB Stackup Designer

B T ——————————————
with single and sequential — —_—
lamination build-ups (HDI-1, -
HDI-2, HDI-3, and HDI-4)

* Involves a variety of material ™" : e | o :
databases PCB Material* Choose PCB Material v PCB Type* Choose PCB Type G

« Automatically chooses the
type of board construction https://www.protoexpress.com/tools/pcb-stackup-designer/

» Offers 3 technology levels
(level I/11/111) with respect to
different parameters such as
trace geometry, drill sizes,
spacing, and cost index


https://www.protoexpress.com/tools/pcb-stackup-designer/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/tools/pcb-stackup-designer/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022

SIERRA
CIRCUITS

EMA 2% Controlled impedance details

* Your Cl| data should include: IMPEDANCE REQUIREMENT:
. Construct board so that the following trace width and spacing geometries will achieve the indicated
O Target Impedance impedances. The supplied artwork may or may not contain these trace width and spacing
o Trace W|dth/he|ght geometries on every layer specified.
) Layers on which the impedance 100 OHM DIFFERENTIAL IMPEDANCE: |
Layer 10: 4.5 mil traces with 6.5 mil spacing are to be 100 ohm differential +/-10%.
traces are present Layer 3 and 7: 4.4 trace width with 6.2 spacing are to be 100 ohm differential pairs.
O SpaCIng between Components on 50 OHM SINGLE ENDED IMPEDANCE:
controlled traces (for coplanar or Layer 10: 6.5 mil traces are to be 50 ochm +/-10%.
diﬁerentiaj Ca|CU|ati0nS) Layer 3, 4, and 8: 4.75 mil traces are to be 50 ohm +/-10%.
o Copper weights, and layer Impedance requirements in fab notes
thicknesses ‘
o Differential pair spacing LAYER | 50 OHM | 100 OHM

Trace | Trace | Space

3 | 4 .75 Mils |4 40Mils|[6.20 Mils

4. .75 Mils | |
14.40M-|s,6.2o Mils

* Include CI table to specify SE and
differential pair impedance values

4
1
8

' 4.75 Mils |
10 6.50 Mils|4.50Mils|6.50 Mils

Impedance table
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EMA 5o Sierra Circuits’ Impedance
Calculator

® Uses 2D numerical solution of
Maxwell's equations

Choose Applicable Microstrip/Stripline Structure UNCOATED MICROSTRIP SINGLE ENDED

»  Uncoated Microstrip

Coated Microstrip

® Calculates line parameters
adding to the characteristic
impedance

Choose Single Ended/Differential Pair Model

* Determines coupling coefficient, Try now, o experience the Premium Models for 30 days. @
even and odd mode parameters I
for differential pairs

® Assures greater accuracy R
considering the trace's trapezoidal
shape or the effect of multiple
dielectric materials

UNCOATED MICROSTRIP SINGLE ENDED COMPOSITE

https://www.protoexpress.com/tools/pcb-impedance-calculator/
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« For plating, you need to mention:
o Maximum and minimum plating thickness
o Plating material type
o Hardness requirement

« Designers need to communicate about the
type of surface finish as per their design
demands

« At Sierra, we offer:

o Lead-free HASL

Organic Solderability Preservative ( OSP)

Immersion Silver

Immersion Tin

Electroless Nickel Immersion Gold (ENIG)

Electroless Ni/ Pd Immersion Au

Electrolytic Ni/Au (Hard/ Soft Bondable)

0O O O O O O

Plating and surface finish information

Type of Planarity Al wire Au wire
surface finish bondable bondable
Lead free Fair No No

HASL
Organic
solderability Good No No
preservative
(OSP)
Immersion Good Yes No
Silver
Immersion Tin Good No No

Sierra Circuits’ Surface Finish Capabilities

4. Finish: Plated through hole diameter as specified

are after plating plus or minus .003 inches. The
thickness of the copper plating on the wall of the
hole shall be no less than .0008 inch.

5. External layers finish to be ENIG.

Finished surface information
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EMA %57 Drilling specifications

Include following drill details in your drill chart:

o Drill technology to be used (mechanical or
laser)

o Type of drill: PTH or NPTH

o Drill location information with different drill
symbols for each size

o Separate drill chart comprising the finished
hole size with symbols

o Minimum drill to edge clearance

o Minimum annular ring size and plating
thickness for PTH

o Drill tolerances:
o PTH:+/- 0.003",
o NPTH: +/- 0.002”
o Slots: +/- 0.005”

DRILL CHART: TOP to BOTTON
ALL UNLTS ARE IN MILS

Sample of a drill chart



SIERRA
CIRCUITS

EMA ‘ Rﬁﬂ]grll]latiun”

Outer and inner layer specifications

« Calibrate trace width for external and
internal layers accurately. This helps
in efficient thermal management

» Determine the required minimum
trace spacing under the IPC-2221
standard

» Add copper finish thickness in your
fab notes, especially for high voltage,
resistance, or impedance
requirements

Construct board so that the following trace width
and spacing geometries will ochieve the indicated
impedances. The supplied artwork may or may not
contain these trace width and spacing geometfries

on every layer specified.

Layers 1,14: 5,60 mil traces are to be 50 OHM +/- 10%
Layers 3,5,10,12,: 4 mil fraces are to be 50 OHM +/- 10%.

Layers 1,14: 4.1 mil traces with 4.0 mil spacing
are to be 90 OHM differential +/- 10%.

Layers 3,5,10,12: 4.00 mil tftraces with 5.2 mil spacing
are to be 80 OHM differential +/- 10%.

Layers 1,14: 4 mil ftraces with 6.2 mil spacing
ore to be 100 OHM differential +/- 10%.

Layers 3,5,10,12: 4 mil fraces with 12 mil spacing
are to be 100 OHM differential +/- 10%.

Fabricator may adjust trace width and spacing to
meet the desired single ended and differential
impedance requirements,

Trace width and spacing specifications
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Az, Solder mask and silkscreen information

* Provide solder mask details such as:
o Top and bottom solder mask thickness
o Color and finish of the solder mask
o Minimum solder mask dam
@)

Clearance between copper pad and
the solder mask

» For silkscreen requirements,

o Mention the side, colour and font type
for silkscreen printing

o Specify the method to be used and the
tolerance limit

o Add if you need vendor’s labelling and
RoHS marking

o Top and bottom legends (min 6 mils)

Soldermask Green

Fapricator. to clip silkscreens ysing solder mosk

[gyers

Yilksereen - WH{TE

Defining solder mask and silkscreen requirements
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Special manufacturing
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EMIA 25 o Countersink holes

To build a perfect countersink hole, convey Major hole diameter
the following information:

* Angle of the drill bit

« Countersink hole or major hole — Angle 60°
diameter

« Standard through-hole or primary
hole diameter

 Side that needs a countersink hole
* Depth of the drill hole

« Whether the holes should be plated
or non-plated < Diameter of

/ primary hole

Countersink holes

4 Depth




SIERRA
CIRCUITS

EMA ‘ Rﬁﬂ?rlr]latiun”

Counterbore holes

Details required to fabricate counterbore are:

Major diameter or finished diameter of
the hole at the surface

Drilling depth

Where the bore needs to be drilled
(from top or bottom)

Finished diameter of the shaft

Whether the bore and shaft are to be
plated or non-plated

Depth

Major Diamerer

Is the bore plated
or non-plated?

T

Which side of the board
Is the bore on?

Standard through hole
diameter

Counterbore holes
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EMA o Via-in-pad or filled vias

VIA IN PAD

* Provide the location, quantity and
size of the holes that need to be S —

Vi a_ i n = pad Plated copper over via

« If you require filled vias, specify the
type of filling (conductive or non-
CondUCtlve) - Filled with epoxy

V1a on Pad & Blind vias should be f1lled with conductive material.

Fab note with VIP detalls
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EMA 5 ion Gold fingers

« If you're design features gold fingers,
mention the following requirements:

« Type of gold plating:
o ENIG
o Electroplated hard gold

« Board side where gold plating
Is to be done

« Distance from the outer edge
« Chamfering angle (default angle: 45°)
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* Provide the controlled
dielectric stack-up to
the manufacturer

« Mention the dielectric
spacing you need
between your copper
layers

« Since impedance
traces are not
specified here,
specify the tolerance
limit

Controlled dielectric

Controlled Dielectric () Yes © No Controlled Impedance

Electrical Testing ©®Yes C No

None

Quantity of Individual Boards [° 10

15

20

Promo Code (if any)

Defining controlled dielectric
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Component assembly

[ Eagle: Bill Of Material

Current variant |* ¥

>
Pat  Value

SCREWTERMINAL-3.5MM-2_ LOCK Header2

Device Package Description MF  MPN OC_FARNELL PROD_ID A
al 470u 16V CAP_POLE PANASONIC_E Capacitor Polanzed
, Q2 330 uF 35V CAP_POLG PANASONIC G Capacitor Polarized
(€3 0.1uF CAP0805 0805 Capacitor
4 0.1uF CAP0SD5 0805 Capacitor
0 B340A SMA-DIODE Schottky Diode DIO-09836
12C MO4PTH 1X04 Header 4
I 7406D 7406D S04 Hex INVERTER, open collector high-voltage output
Ic2 LM25965  LM25965 T0263-3 STEP-DOWN VOLTAGE REGULATOR
|1C3 L2030D  L293DD S020 PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES unknown
iJSA M023.5MM_LOCK SCREWTERMINAL-3.5MM-2_LOCK Header 2
J5C M023.5MM_LOCK

16 M13X22X13 M13X22X13 13

168 M023.5MM_LOCK SCREWTERMINAL-3.5MM-2_LOCK Header2

1 33uH3A INDUCTORPWR  CDRH125 Inductors

LED1 LEDSMT1206 1206 LED >

List type Output format

®) Parts ® Text

O values O csv

M Lstattrbutes (O HIML
T R

Version 1.11
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EMA 5550 What to add in assembly drawing

Your assembly drawing should provide:

* Info related to primary and bottom
side of the board

* Mounting instructions for critical
components like connectors, heat
sinks

* Detalils of additional hardware to be
mounted such as stiffener bars,
handles, or ejectors

« Enlarged view of critical areas of
assembly

» Location of assembly stickers and
labels

ART FILM - ASSEMBLY TOP

R v
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cikits 8319 g gmry S8Ry RIS 3
r] § o RE® 3 cs093 @ gg‘:a BEIE oo TN TRON
am <RER B fms e’y BY LSS 28358
Load e MH11 xg“‘o 3e EEEQOE L‘°E§FG°"3
R a0 u11 [5) = © SEIRE ugggc&x
» 8 ue e o % Msﬂa’sowgﬂ ReS1
e 00 § BLeg0 8 832, .. E‘]c.ﬁz
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cant G - S0 &= “@2 R2%0 620 SCA2 ‘B’ -
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ART FILM - ASSEMBLY TOP

Assembly drawing
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Design _
Automation’

Information to keep in mind to prepare
BOM file

BOM sheet should cover the following

details:

Quantity per board

Manufacturer part number
(MPN)

Reference designators
DNI/DNP

Vendor (optional)

Vendor part number (optional)
Value (optional)

Size/footprint

Part description/specs
Manufacturer (optional)

Scope for alternative
component

Customer supplied parts

Here is your SIERRA - Custom BOM

File name : Verification BOM xlIsx

Item
1 ] number Quantity MPN
o 7 1 67126980
RC0603JR-
o 8 3 07470RL
o o9 1 2RSTPE330MF
C0805C103K5
O 10 1 RAC7800

Reference
designators L L

ND
257-
1094-

ND

L1 DigiKey

311-
470GR
DKR-
ND

R12, R13, R14 | DigiKey

P16547
C213 DigiKey = DKR-
ND

399-
C0805
. 103K
DigiKey 5CRA?:7
800DK
R-ND

C233

NEW ITEM

Value

47uH

470 Ohms

330uF

10000pF

UPLOAD CUSTOM BOM

§ PCB order
Fore Qty - 2 Boards, Turn-time - 3 Days, Testing - $140.00
“ Total cost = $225.66

Do not

Part description/ Specs Manufacturer install

Schott e

Footprint/Size

Nonstandard FIXED IND 47UH 3A

Bulk 25 MOHM SMD Corporation
0603 (1608 R PSR A
Metric) Digi- | RES 470 OHM 5% YAGEO
1/10W 0603 Q .
Reel® C0603J
2917 (7343 Panasonic

CAP TANT POLY

r»leglu’gzg - 330UF 2 5V 2917 \Electromc

eel® Components

0805 (2012 |

. e CAP CER 10000PF B
Metric) Digi- KEMET
Reglféig 50V X7R 0805 C0805C103K5
RAC7800
‘our BOM is readyliiN CONTINUE

Bill of materials
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Design _
Automation’

Details of assembly notes

Your assembly notes should include:

Through-hole Assembly

* Number of SMT and through-hole
components in your design

PLCC CHIP

» Component sizes H CoMPONENT sorc

« Component to component and
component to board edge SMT Assembly
clearance

* Instructions related to customized
PLET CHIP

pal"[, |f any e H COMPONENT S
A,

DiP

* Heat sink and shielding details \ ow

« Maximum height of the component Mixed Assembly
or the total form factor

* Soldering instructions Different types of components
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EMA ‘ Rﬁﬂ?rlr]latiun”

Design files

Customer Checklist
Data Files
0DB ++ or CAD files Required OYes [ONo
Bills of Material with Mfg# and AVL required OYes [ONO
Gerber files if ODB++ & CAD not available OYES [INO
XY Placement Data (Excel, CSV or Text format) | OOYES  CINO
Assembly Drawing with Polarity marking (Pin1) | OYES  ONO
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EMA 255 on Gerber files

» Gerbers are most widely used file format
for PCB manufacturing

« They provide 2D representation of
copper layers, solder mask, and
silkscreen details

* These files drive the photoplotter that
creates the film to expose each
conductor layer

« Standard extensions are “.GBR” “.GB”

* Gerber formats:

o Standard Gerber (RS-274-D), first
format, now obsolete

o Extended Gerber, (RS-274X),
currently in use

o X2, extended Gerber updated to
add meta-data about the files such
as file attributes

Gerber file format
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EMA 25i5nasion l P C-258 1

: .. TODAY Industry 4.0
 Defines a format for organizing and e i W ey
converting designs from CAD tools to ; 5 :
CAM systems for fabrication and ™
assembly | s ‘ % »
« Data embedded in IPC-2581 file 4 IPC- 2581,
includes:

o Layer structure

o Stack sub-groups

o Dielectric and conductive materials
o Coatings

e

m ch 2581 5
a
: mb!v # =

lPC -2581
'
» Uses single XML-based file | ciM

Printed Circuit Board Design & Manufactune Flow

» Revised IPC-2581C supports automated
bidirectional date exchange DFX 5 = :
intelligence capability | (i - OEgsss

IPC-2581; Image credit: IPC-2581
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EMA 5500 ODB++ files

File Edit View Place Tools Rout Analysis Tables Macro Reports Window Help B A @ &, Sierra Circuits (India) Pvt Ltd Q'

* Transfer additional information than -
the standard layer artwork and drill v
data

« Data stored and arranged in multiple
files and folders

» Operating system commands fuse all
data into one compressed file

« Comprises material stack-up, BOM,
component placement coordinates,
dimension and fabrication details

« Can be accessed through most PCB
design programs (Expedition, PADS,
Allegro)

ODB++ file format
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o Deflne board drl”lng and routlng data, hOIe pOS|t|On, S|Ze, 1:|<Noselect\0n> v] Net:|<NoseIectmn> v]Attr:\<NuseIectmn> + | DCode: | <Mo selection Grid: 2.5400 rmm (100.00 mils) " lZDomAutc -
and number of holes e

* Formats of drill files are:
o IPC-NC-349
> Refers to the machine-readable input format N
> Used by computer numerical control (CNC) |
drilling and routing tools SRR T R L R R R L L EE LV IR
o NC (XNC) format SHEE S S
» Part of the IPC-NC-349 standard R :

> Highly compatible with existing software for | SR U RS
NC drill files o g el
o Excellon drill format iR e e

> Includes necessary instructions to operate | |KSSSNERRRRNRE N (e Nl
CNC drilling and routing machines o s e Relesy
» Two types of Excellon drill files:

Excellon 1 (older version) and Excellon 2 NC drill files
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IPC netlist

Contains a list of networks that
forms interconnection scheme of
the board

It is an ASCII text file with the PCB
CAM system instructions

Includes the net names, pins, and
X-Y coordinates of the start and
end point for each net/node

' daisy_chain.3di.txt - Notepad

File Edit Format View Help

=1 E3

Netl
Netl
Netl
Netl
Netl
Netl
Net2
Net2
Net2
Net2
Net2
Net2
Net2
Net2
Net2
Net2
Net2
Net2

KF

BGA
BGA
BGA
BGA
BGA
BGA
BGA
IEC
IC
IC
IC
BGA
BGA
IC
IC
IC
Ic
IC

AB1
AB3
An2
2 s

X3

W2

ABS
271
267
705
706
AB7
An4
717
716
701
702
696

-2558.750000
-2558.750000
-2351.250000
-2103.750000
-2103.750000
-1856.250000
-2558.750000
-2406.830000
-2286.830000
-2182.130000
-2178.170000
-2558.750000
—-2351.250000
—-2422.460000
-2302.460000
—2422.460000
—-2422.130000
—-2421.800000

-3712.
=3237:.
—-3465.
.500000

-3712

=32375
—-3465.
-2722.
-2272.
—2272:s
-3024.
-2898.
.500000

-2227

-2970.
-1690.
-1650.
—-2492.
-3024.
-2612.

500000
500000
000000

500000
000000
500000
010000
010000
410000
620000

000000
720000
720000
130000
410000
850000

IPC netlist file
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Design _
Automation’

Pick and place files

These files are responsible to pick the right
component and place it at the desired
position during the assembly process

Store data in ASCII format and can be
generated by any design software

Convey information about the position and
orientation of all surface mount devices

Define X-Y coordinates and rotation for each
component to be assembled

Define TOP and BOTTOM solder paste files

Generate Footprint Position Files

Qutput directory: XY FILE\

Units Files

@ Inches ) Separate files for front and back

0 Millimneters @ Single file for board

[ Include footprints with SMD pads even if not marked Surface Mount

Output Messages

Info: Place file: *Cabhishek Charilatestody” FILENTEST_Z2-all.pos”.
Info: Component count: 33.
Component Placement File generation QK.

N

Show: [7]All [¥] Errars /| Warnings [¥] Actions [#] Infos
| Generate Position File | Close

Pick and place file format
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EMA T Design for testing analysis
» Define the testing procedures to check

the circuit performance

» Specify the parameters you want to
measure

- Define test points to your layout where
probe access points do not exist

» Mention the test points clearances from
the edges

* Flying probe testing can check for:

o Open traces and short connections

o Misplacement of components

o Value of capacitors, resistors, and
inductors

Vertical FPT testing


https://www.protoexpress.com/products/flying-probe-testing-for-pcb-assembly/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/products/flying-probe-testing-for-pcb-assembly/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022

SIERRA CIRCUITS

The Designer’s

RESOURCES HANDBOOK for

’R |

F

Download our DFM Handbook and other e-books.

Read our design articles and visit our blog.

@ How To PCB

Try our Stackup Designer and other tools.

Controlled Impedance

Flex PCBs

Register to our virtual facility tour.

HDI / Blind & Buried Vias
Customer Input

Check our FAQ on PCB fab. bt

NN

Microelectronics & Substrates —— o
PCB Assembly . i |
See our products and services.
PCB Design Layer Count ® s
N STD /HDI @ STI
s Mandfacing Browse our knowledge base. prer— o=
Power Integrity Layer Sequence @ s

(T I

Signal Integrity


https://www.protoexpress.com/pcb-design-guides/dfm-handbook/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/pcb-design-guides/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/blog/category/how-to-pcb/pcb-design/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/blog/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/tools/pcb-stackup-designer/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/tools/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/facility-tour/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/faq/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/products/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/kb/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/facility-tour/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/blog/category/how-to-pcb/pcb-design/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/pcb-design-guides/dfm-handbook/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022
https://www.protoexpress.com/tools/pcb-stackup-designer/?utm_source=pdf&utm_medium=display&utm_campaign=ema%2Bdocu%2Bslides%2Bdec%2B2022

