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NPD/NPI — Hvad kendetegner et godt design?

Forstdelse og inkorporering af IPC-standarder i produktevaluering

Joseph Vella Ottosen — Kamstrup
Tony Mathiesen — Danfoss Drives
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kamstrup
Ambition og formal

Nar vi designer og udvikler nye produkter

Mindre er bedst.....

o Udvikling
Omkostninger er konge o Stykliste/indkgb Hvor og hvordan kan
Udvikling o Standard dele )
Dele og materialer o Varianter IPC-standarder hjzlpe?
Processer og produktion o Processer
Kvalitet er grundlaeggende o Handtering
Palidelighed afspejler omdgmme o Kontrol

Levetid forventes
Forsyningskaeden |

Indg&ende logistik -|  strong NP a
Udgaende |OgIStIk | IAdditionaI profit Maximize profit

Standardisering
Design for X
Design reviews
Concurrent engineering
Fremstilling af prototyper
Evaluering af prototype

NPI GAP

Weak NPI

Product revenue

Prolong Lifecycle

Business case economics

4| Reduce time to Market
: TIME

Development
costs

> investment / development costs

v

Classified as Business



Design for Manufacturability (DfM) kamStrup

100% ) Cost Grafen illustrerer fordelen ved at lave
To T .
— DfMiA DfM som koncept tidligt i NPI-projekter,
% 010203 og hvordan det vil have en stgrre
Concept DM = indvirkning pa omkostningsbesparelser,
I 2 end hvis der foretages en detaljeret DfM-
© g gennemgang i en senere tidsramme i
Q
© projektet.
q q ~ |
IPC-2231A DFX Guideline <IPC
W IPC-2222 DfM PCB 'p
Detail DfM
0 Time - IPC-A-630 Acceptability Standard for
Manufacture, Inspection and Testing of Electronic
As “one” Supply Chain we need to deliver a product in accordance with what Enclosures
is specified as the finished product. We must look at the product as one
concept to have a more influential impact.
Man Hours -

Many Hours

Non-Value added

C

Value added

A

—— — Fewer Hours

Always invest in
plan phase

Classified as Business



Cipc.

Elements in
a Product
Design

Produktdesign kan pavirke procesvinduet i et
bestemt produktionsomrade.

—standarderne kan hjeelpe os etablere falles
grundlag mellem produkterne og de forskellige
designelementer ift. vores kapabiliteter.

Understanding process capability
—The Good driver vs. The Unsteady driver.

kamstrup

The driveris
unsteady. The car
often scrapes the
walls. You will
produce defect parts
unless process
width is reduced
and process is
centered.

Classitied as Business

The driveris still
unsteady but better
than before. He
often comes too
close to the walls.
You are likely to
have a defect unless
the process width is
reduced.

Cp=2.0 Cp=2.0
Cpk=0.7 Cpk=2.0
LSL USL LSL USL

Nat Capable
Capable
‘_\ hr—
‘ \ 'l—\ \

The driveris unable
to center the car. But
he’s consistent -
always too close to
one side. You are
likely to have a
defect, unless the
processis re-
centered.

The driver always
parks successfully
without scraping the
sides. The process is
centered, and with a
narrow distribution.
You are unlikely to
have defects even if
the process shifts
slightly to either side.



Standarder fastseette klare €iPc,

kriterier for, hvad der udger et
acceptabelt produkt.

* |PC-A-610

* |PC-J-STD-001

* |PC-6012...

* |PC-7351
 |PC-2221/22

SPC-diagrammer kan derefter
overvage disse aspekter for at
opretholde overensstemmelse med
standarden.

.8,
IPC-9191 — Guidelines for implementing SPC

IPC-9701 — Performance test SMT
|[PC-TM-650 series

Understanding process capability
—The Good driver vs. The Unsteady driver.
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Understanding how to correct process capability
— The Fishbone diagram — Cause & Effect — FMEA tools

Man MC/Tooling Environment C'PC@
rainin Stencil Ambience
Training ’ Fiducial Ap e
Workaanship Placer registration M Contarnmation
Discipline Accuracy msfﬁ\:g Wal Vibration
Headling Repeatability Aiiacnie Fabricathg method
Setup Practices Calibration size
Printer Reflow oven Stencil printer Accuracy
Consumables Calibration Prnt head
Reflow oven Length E'p-e; of he Serviceability Ee&la:;l::y g
o MNummber alers & 55! =
Placer/cartridge Nitrogen Exbausting system Calibration Squesges material g
[ - = - A
Printing PCB £
Placement Stroke Printing pressure ADI Pad geometry Thick E
Simnltaneous —— SII?,::d Snap-off Accuracy Registration | %55 é
Sequential %ﬁig ml Apetie il Gauge R&R Pad finish | Viask
Speed 2 Downstop Calibration Warpage
P Cleanmg method Separation \G:t,:os.ity Contamination Component .
Nozzle Reflow apiced e Fit Solder paste Body size Pitch
Cooling rate Peak Top grotte B t}'_pt Viscosity v Wesght
4 Soaking Temp racker  Particle size 1 Coplanarity Packagi
o Ramp-up rate Con. speed Noray Rheology Solid content Motcnre ackagmng
’Pc@ Heating factor = . Matalhur Storage c S Oxidation
MO% Calibration  * 8Y Vohmme ontammation
Methods Measurements Materials

Cipc,

Circ.
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Leeringen og erfaringen fra at
arbejde med procesevne kan
veere yderst veerdifuld, ndr man
analyserer nye designs, der skal
passe ind i det eksisterende
produktionssetup.

Disse fakta og tal udggr en
vaesentlig del af inputkvaliteten
til "Produktionskrav" baseret pa
IPC-standarder og metoder.



Press fit proces variationer

According to the 5538x0x drawing
associated to all corresponding products

140.06 which require the insertion of press fit
140.07 pins. the height is specified and needs to

be included in the inspection during the

process.

182302

Pin height needs to be checked
140.06 according to the product requirements.
140.07 In this failure mode pin height can be
140.08 influenced by parameters in material or

machine alignment.

Classified as Business
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kamstrup
Kamstrup standard

PFMEA

Recommended Actions Illustration Tllustration2 Illustration3 Tllustration4

item nr

The corresponding plastic parts used
for product compliance for pin
straightness are not registered as
controlling tools. No Instructions are
written and there is no management | _
renewal system established to update |
these tools when necessary or after a
time based wear and tear period.

140.01
140.02
140.04

It is also feasable to insert bent pins
into the the plastic parts, as can be
seen in the pictures on the far right.
Would this be within specified
criteria?

Classified as Business



4 Hardware

9 Komponentskader

Figur 4-31
1. Ingen synilige s kader
2. Land

& Ingen synlig vridning

Figur 4-32

1. Hij e pa pin
Z. Mindre end 50 % af pin termineringens ty kkelse

IPC-9797 — Press-Fit Standard

4.3.2 Konnektorpins — Pres

@inskelig — |
= Pin termine
= Pin hajden

Acceptabel
= Pin termine

terminering
Bemark: b
pinkonnekio
Konnektorpi
en god elek

9.10 Press Fit Pins
.
Defekt - Klasse
» Beskadiget pin
—Wredset.
— Champignon
—Bejet mere e
— Blotlagt basi:
— Grat.
Figur 8-29
Q’J\
e
Figur 0-40
1. Grat

2 Manglende pletiering

IPC-A-610

L 4.3.£ NUNNEKIWIIPINS — FIESS it FIHS (10sal) J

Figur 433

Figur 4-34

Figur 436
1. Lan lonet 75 % sier mindrne af annuiamngzns breade
2 Land med lederbane
5 Lana ks bruat
h

n
befamstaise (ikke funkonsait ioadeland)

o
@ w @
®
Figur 437
Fiau 4

Defekt - Klasse 1,23

 Pin terminering ar bajet ud fra rakkan — er bajet mera end
50 % af pin termineringens tykkelse. se Figur 433,

 Pin terminering er synligt vadet. e Figur 4-34.

+ Pin termineringens hejde er uden for den specificerade
tolerance, se figur 4-35.

[

Acceptabel - Klasse 2
+ Ingen visuslle tegn pé lofiet land pa montagesiden.

Acceptabel - Klasse 3
+ Ingen lefiede eller revnede annularrings.

Defokt - Klasse 1.2

+ Enhver lafiat annutarring, hvor mere end 75 % af bradden
(W) er lefiet, pa gennembrydningssiden.

Defakt - Klasse 2

+ Ethvert loftet land pa monteringssiden.

Defekt - Klasse 3
« Enhver loftat aller brudt annularring med press fit pins.
Bemark: Foryderfigere information, se 10.3.2.



The link between Product Development and Operations

Prod PCBA
roduct Technology [€!®] Operations

Development e

Team consist of:
» Design for manufacturing specialists
* Manufacturing process experts

Iterative Designh Reviews: Conduct design reviews at key stages
of the project, from early concept development to final handover to
operations, ensuring a continuous and iterative process.

Collaborative Optimization: Work closely with designers to
challenge and refine the design or manufacturing process when necessary.

11 | PCBA Design for Manufacturing ENGINEERING TOMORROW ?g_ﬂ}gﬁ




High level design inputs

= Avoid unnecessary processes if following general design
guidelines.

= Step up in panel to better utilize SMT placement process.
= Split between top & bottom side component count.

= Product family component portfolio. Avoid unnecessary large
component setups and mixed shape size.

Remove edge PCB
Early involvement is key in concept phase, as mechanical board
contrains and product build up is not fixed yet. PPL - Prefered Parts List

Internal Design Guidelines

Data for automatic program
generation for auto-THT insertion
and robot assembly

12 | PCBA Design for Manufacturing ENGINEERING TOMORROW M




Review findings

N
Legend in lasermaring area \ 20 2D

Cannot be removed in depaneling Odd trace route
process. Difficult to see from design
files.

Component too loose in tape,
pickup problems

Overlapping legend and
veriapping 'eg Change design of tape pocket

orientation for better readability

Mot possible to read the PCB ID code — the conveyor will cover the code.

ME104, MK103, MK102 & ME101 - Missing copper in layer 2 — bel
The layout is wrong — the hole must be in the center of 2 pins.

b FT-Av)
-

m )

B é i )
Add copper in layer 2 for better /[’\
] contrast / readability \h /

Library data error Acid traps

Thermal reliefs -

It 1z recommended to have spokes longer than wide. E.g. 0.5 wide 0.6 mm long
See PCB layout gmdeline for lead free tin wave soldering 1d: 00719838

13 | PCBA Design for Manufacturing ENGINEERING TOMORROW



Conformal Coating

For connectors and other non-coating areas
keep minimum distance if components should
be coated.

Placement of fixture clips

T th
Move LD1000 away from comp or remove none coat area.

14 | PCBA Design for Manufacturing ENGINEERING TOMORROW M




Observations found during early NPI phase, mechanical
assembly

Observation found:
Connector could not
shap in

Component has no snap-in pins
connector 2mm (needed to hold the component in position
towards edge during wave soldering, alternative tool is

‘ required to keep in position)

Solution: Move

Solution: Added snap-in pins

15 | PCBA Design for Manufacturing ENGINEERING TOMORROW ?g_ﬂ}gﬁ




Stencil Design (3001907) Py —

DPAK stencil design optimization - e w0, o

TR1370; 1470, 1570

Solder Paste Area: 1,2x1,2x14= 20,2
Part used - mm2

61210451 “! Comzpunem Cooling Area: 5,0x5,4= ~27,0
w I mm
1 ¢ or2t0as2 => Area Reduction ~25%
Too much Solder Paste can be the Reason for “floating” components. LA S => Area Reduction ~25%

Both from STM Stencil thickness 125p => 3,375mm3

= The component will ride on a wave - because |IqUId solder will try to TR1371; 1471, 1571 TR1321; 1421, 1521 TR1320; 1420, 1520
create a sphere Shape - SO it can \\tilt/floatll around - somgr Paste Area: 1,0x1,0x14=14,0 « Solder Paste Area: 0,9%x0,9%14=11,34 = Solder Paste Area: 0,8x0,8x14=8,96
mm2 mm2 mm
* Component Cooling Area: 5,0x5,4= ~27,0 . component Cooling Area: 5,0x5,4= = Component Cooling Area: 5,0x5,4=
mm2

. . ~27,0 mm2 ~27,0 mm2
! ! © => Area Reduction ~48% s => Area Reduction ~58% = => Area Reduction ~67%
v d
i i
i |
e ey I--—(: I e ‘=.i-l_ I---\»:
With the base pads of D-PAK components it is often .i -i
fthi ." '\").J' Ay et ey Ll

necessary to reduce the cutside dimensions of this
pad and then window the resulting aperture to offer
the solder paste volume required by the component

Result - Offset

without causing unnecessary component float or paste
starvation.

Voids

Figure 2.19: Modifications for D-PAK components

R W R A .
Cooperation between Product Development and Supply Chain to test RO e R e e

different sized “windowpane” in stencil design. Offset - Minitab Results Voids - Minitab Results
=R . i ah
~ dh
Je
"

IPC-7525 Stencil Design Guideline

16 | PCBA Design for Manufacturing ENGINEERING TOMORROW M



Solder evaluation during first engineering run

I ® @
11+ o
)

6-layers with 100pum cobber C J

Pressfit connectors and SMT ’

on bottom side e

IPC-A-610 & IPC-J-STD-001

17 | PCBA Design for Manufacturing

ENGINEERING TOMORROW M



Solder evaluation

In cooperation with
designers and process
experts several changes to
both design and solder
frame. To achieve good
solder quality.

18 | PCBA Design for Manufacturing ENGINEERING TOMORROW M



H E-mail Meeting or E-mail Meeting 1 hours
8 Recommended MOM Recommended MOM
.E E .
ge g
£ . .
f P S S best practice Design
e Datasheets for 2-3 days before meeting: e Locked CAD e Send NPI production ReVI eW P C BA
new e Locked BOM booking to NPI
components e Preliminary CAD with e 3dstep file PCBA e QAD BOM min. Level
e o Preliminary suggested e 5538xxxx for special 02
zZ Z BOM component demands e Sample to NPI dept.
= P
E o ale Pr y pIac.en?ent. Files on Q Library:
x 9 - CAD e Preliminary BOM
s o 3dstep file PCBA * ODB++file
=) e Locked outline for * Prod drawing
paneldrawing e PCBA 3D step file
* 5538xxxx for special e 5538xxxx for special
demands demands
I r r \ ( )
2 New Finally Running NPI
o PCBA Diagram PCB Layout Placement Review PCB Layout Review PCB Layout Order NPI production » production order
T design PCB Layout Al12
\__J \_ L # J 8 t J/
— ¥ PR B \
" New + Production flow « Approval panel ¢ smTAssembly ) (¢ Completed NPI
component diagram drawing program repf)rt sent to
2 proposals for e Valor DFx e Valor DFx o Setuplists project
E _ land pattern e P-FMEA ¢ Comments from P- * Montage dr.awing e Approvals new
g5 > design for new e Approval land FMEA * Order stencil mponents in
=] package shape. pattern e PCB report check if e Production ‘:l)_Mp
8 e Proposals panel relayout documentation
« drawing e Approval 5538x0x e Special demands
e Clinch plate e Planning order )
\—/ ~— o Gripper for with production
depaneling? e Solder program
( ) Design for test check e Milling program
e Support pins check e Order gripper for
ﬂ .
= . Rema.rks to panel © Design for test depan?llng
] drawing proposal e Press fit program
S 9 o check
o a > e THT program
g E e Support pin check e Clinch plate
g . e Panel drawing
19 approval
Classi —



ValorMSS Process Preparation

PCB CAD
DATA
\_/—
BOM

DATA
\_/—

DfM rapport

“One point” data handling

VALOR’

Version 12.9.2.1081

DFM / DFA analysis

Data Preparation / Process
Equipment.

Classified as Business
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Ekstern VPL Database

Adgang til mere end

35 mio. komponent
shapes

Output til proces:

SPI AOI SMT THT 3D-AO0lI, stencil...




kamstrup

PCB number & revision 5536XXXX_YY 55362183_Al1
Date of report 08-11-2023 I t B
Prepared by CLEN (ams ru p 5
Reposnsible CAD designer BRH
Report Type Final DFM review DFM issues NfA
. A B C D E HOME
Report Status Conclusion oo oo o Link to Valor Tab
Criteria Comments Severity Agreed Actions Status Template rev.: A29
The 1, 17 and J8 connectors are defined as D Fixed

)

F::

0O 06 @ O O @

Purple rect.: Solderpaste definition.

Pin In Paste connectors.

To ensure proper flow of the liguid solder
during reflow soldering, we normally have a
rectangular soldermask and copper opening
in the same size and shape as the
solderpaste definition shown in the image
on the left.

CLEN]_Custom_TOF

[= B[] View- B-

Example of how itis done on 55361947_Al...

[ [ [ nome

2] Top Parts
O e TopFD&EM
[0 am Top access mark & test probe:

10000BEE0E
a
4

AL EER

21
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o O
o o

Move this pullback area 1.5mm to the left. |

22

D18 + D19: SOT23 is located
very close to the J7 connector.
Measured distance is 250
microns which is extremely close
to the minimum allow distance.

It is recommended to increase
the distance to 400 microns.

J5: Double row header. Too
close to the PCB edge.
Measured distance is 250
microns which is below the
minimum required distance of
1000 microns.

Move the pullback
area 1.5mm to the
left, to get clear of
the SMD pad of C28.

=
=
=
H
s
=
=
=
=
=
=
=
=

» 48

Classified as Business
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kamstrup

=

U1: TQFP, gullwing:

It is not allowed to
connect the two
pads in this way

Distance between a

trace and the
‘soldermask opening
of one of the Q15

pads is measured to
58.6 microns.

Min. required
distance is 75
microns.

R70 must be moved
further upwards by at
least 150 microns to
restore a safe
distance to the J8
connector.



DfM reporting

18-12-2023
02-02-2024
07-02-2024
19-03-2024
18-04-2024
30-04-2024
08-05-2024
22-05-2024
19-06-2024
26-06-2024
26-06-2024
27-06-2024
19-06-2024
10-07-2024
10-06-2024
07-05-2024
09-01-2024
15-08-2024
15-08-2024
29-08-2024
04-09-2024
18-09-2024
19-09-2024
30-09-2024
07-10-2024
24-09-2024
25-10-2024
15-10-2024
04-10-2024

Final
Placement
Final
Final
Final
Placement
Final
Final
Placement
Final
Placement
Final
Final
Final
Final
Additional
Placement
Final
Final
Placement
Final
Final
Final
Additional
Placement
Placement
Final
Final
Final

DEM review
DEM review
DEM review

DEM
DEM

DEM review
DEM review
DEM review
DFM review
DEM review
DEM review
DEM review
DEM review
DFEM review
DEM review
DEM review
DEM review
DEM review
DEM review
DEM review
DEM review
DEM review
DEM review

N/A

DEM review
DEM review
DEM review

B : « o o1
B 2 3 o
B 2 0o of 1
0/s 1 1 1]|o
0 1 6 0 ofo
0l2 3 0 o

B @ o 1]
0o/1 3 0o ofo
02 7 10

0 0o 10 0 ofo
B - o 1)1
B : 1 :] 2
0 1 5 0 ofo
B 2 3 of 1
0o 2 0o 1 ofo
0 0 0o 0 ofo
03 2 0o ofo
0/1 0o 0o ofo
0 3 5 0o 1|0
0/6 3 0 ofo
0 2 2 0o 1|0
B: - 2 o>
B : 5= : of2
0 0o o 0o ofo
0 0 21 6 oo
0 0o 10 0 ofo
o/1 8 0o ofo
0 0o 1 0 ofo
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(=R = =R =]

50000
57000
85000
33000
21000

81000
19000

20000
64000
72000
10000
101000
15000

19000
15000
25000
36000
19000
60000
61000

24000
20000
25000
2000

Year [~

2020
2021
2022
2023
2024
Grand Total

kamstrup

| Sum of Cost Saved
1.496.000
1.840.000
1.696.000
2.292.000
930.000
8.254.000

Internal
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| Project Leader

Electronic Design I

[ CAD |

Product specification

Component data

Gerber fles on all copper layer
Gerber fles on solder mask
Gerber fles on legend print
Dvill fle & Drll inform ation
Bare Board Specification

Mechanical drawing
Coordinates for SMD assembhy

Gerber file for solder
paste stencil

C standard ‘
1_IPC-2141 A oo, Footprints
2 IPC-2251
]
S_[Poziez Component placement
4 J-STD-002Aj sodersbiity
5 Pc-7092
6 1PC-7093 K| ;?0 Eﬁ;gfm
7 1PC-7004 IPC st
8 IPC-T085 BGA PCB design 1*IPC-2221 \PC-2223
9 JsTD-609 omecs |9 A IPC-2222 | IPC-2226
101PC-1752 3  IPC-2152 | IPC-2228 standard
11PC-2610(15)]| oo aesien| 45k IPC-7352 F |1 1PC-2581 [loesnamanser
B serst o | BAIRC T2N | 1PG B 27 A ISOIderPaSte Printing CAD Text Standards — Design
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J-STD-003
[IPCAB00 IPC‘22213222%| IPC-840 '
IPC-7352 IPC-4552 P——
J-STD-075 IPC4101 IPC-4553 °
IPC-7525 &, [J-STD-020 IPC-4562 IPC-4554 o ok
IPC-7526 r,:\ J-8TD-033 1 IPC 4555 Sn bath — -
IPC7527 (%) J-5TD-002]  [iPc-1602 IPC4556 | © Selden
e i
Components i T2 A0
W ?.. H Manual Asay l Lnioad
ISTD-004 =TT one —
J-STD-005 B Reflow
J ST D-006
Stencil | ]
[1PC-2581 ] > A =i L
@ s 8 s Pick & Place ] Unioad
=y 3| IPC-7526
Cleaning of stencil IPC-7527
Digital Data Screen print P
b IPC-7095 ]
\[ : “apor .
? T :H‘
| ? | ey
| *FRay e
Pick & Place
J-STD-003 - of BG
Pick & Place
Sol dability tester
- STD-001
J-STD-002
e -STD-003
— IPC-7711/21 JFSTD-004
Loed IPC-HDBK-001 J-STD-005 :
o |PC-HDBK-005 I STD-006 PCBA withIPC
26 IPC-HDBK-830 | Standards —Soldering

LIdSSIeqa ds business

and Assembly



| End-Product | Advanced
T :’ Packaging
Accepiability Standard for i 'P'::F,‘Esm' 0%
SMT Reliabilty Sl R I i peT
IPC-9701-1PC-9704 | — Imﬂﬁmm“‘lmﬁ munn:s]u : IPC-7093
IPC-9706-1PC-9709 . ; IPC-7094
i : IPC-T095
Repair Requirements and Acceptance for E
FCTT1A Cable and Wire Hamess Assemblies | | Storage & Handing
IPCAWHMA-A-G20, IPC-D-620, IPC-HDBK620 | |1 | PCJSTDL20
, [ T T E
Solderability .
IPC J-STD-003 Acceptability of ; IPC-1602
Electronic Assemblies =0
- IPC-AE10 e
Sene pecan i i [ TestMethods
IPC-7525 Requirements for Soldered 'Tg'&m1
IPC-7526 Electronic Assemblies e IPC9631
IPC-7527 IPC J-STD-001, IPC-HDBK-001, IPC-ALB20 [~ IPC-9591
Assembly I [ Bectrical Test
Materials Acceptability of Printed Boards : \PC.9057
|PC J-STD-004 IPC-A-600 i
IPC J-STD-005 T i Surface Fimighes
PCHDBKO0S | - : IPC-4552
IPC J-STO-006 Qualificafions for Printed Boards :
IPC-6011, 6012, 6013, 6017, 6018 . IPC4553
IPC-SM817 : POA551
|PG'C°£ i E IPC-4555
Hgﬁ 850 Base Materials for Printed Boards ; IPC-4556
IPC-4101, 4103, 4104, 4202, 4203, & 4204 |
g High Speed!
Solder Mask T : Frequency
Design & Land Patiems IPC-2141
Copper Fois IPC 2221, 2222, 2203, 2206 & 2228 + 952 PC2251
IPC-4562 T Materials
Data Transfer and Electronic D;"E“;’;{'
5 t
roduct Documentation IPCA752
IPC-2581 Series, IPC-2610 Series IPOATES

| 1PC Tems ond Defnifons |

kamstrup

[d

Requirements for Soldered
Electronic Assemblies
IPC J-STD-001, IPC-HDBK-001, IPC-AJ-820

Internal

Classified as Business



SMT Reliability
IPC-ST01-4PC-9704
IPC-9706-1PC-3709

Guidelines
IPC-7525
IPC-7526
IPC-7527

28

| End-Product | Advanced
r Packaging
Acoeplability Standard for 'P':';PJ&?TT&M
Manufacture, Inspection, & Testing of IPC-T0%2
Electronic Enclosures IPC-T093
IPC-A-630, IPC-HDBK-630 PO T0M
f IPC-7095
Requirements and Acceptance for
Cable and Wire Harness Assemblies j | Storage &Handing
IPCVHMAA 620, PC-D-620, IPC-HDBK.620 | |: jemel? O sm%
R N L egyspars |
Acceptabikty of ; mw
- Electronic Assenbles | !
l IPC-AE10
——— —— Test Methods
IPC-TM&50
IPC9241
== IPC9631
- IPCJSTD-001, IPC-HDBK001, IPC-AF620 IPC-9631
P = — Electrical Test
Pz of Pemed IPC 9257
- IPC-A-600
- = Surface Finishes
Q . Boards IPC-4552
wmxmzm 6017, 6018 IPCA4533
— = IPC-4555
™ "® \aterial for Printed Boards IPC-A556
IPC-4101, 103, 4104, 4202, 4203, & 4204
Frequency
Design & Land Patiems . :Egig}
| ro222, 2222, 2223 2226 8. 2228 1352
Materials
B Er— D:';“;’;{‘
Product Documentation POATE
IPC-2581 Series, IPC-2610 Series POATSS

[ IPC Terms and Definifions |
| IPC-TH0, IPC-TH1 |

kamstrup

|PC Standards....... for rework

IPC-A-610 — Workmanship standard for electronic assemblies

IPC J-STD-001 — Requirements for Soldered Electronic assemblies
IPC-7711/21 - Rework, modification & repair of electronic assemblies
IPC J-STD-033 - Control of moisture-sensitive components

IPC J-STD-075 — Control of non-semiconductor components PSL+MSL
IPC SM-840 — Soldermask spec and performance

IPC 4101 — Specification for Base Materials for PCB’s

IPC 6012 — Qualification and performance for PCB’s

IPC-A-600 — Acceptability of PCB’s

IPC J-STD-002 — Solderability on component pin/connection

IPC J-STD-003 — Solderability on print

IPC J-STD-004 — Soldering Flux Requirements

IPC J-STD-006 - Solder requirements for solder wire

IPC 2220 series — Design of prints and solder islands/holes

Any more??

Internal

Classified as Business



[1PCT Definifions |
P e |

| End-Product | Advanced
i 1 peron -
Accptabity Standad for T ey Design - DfM
SMT Reliabilty Wanufactur, Inepection, & Tesiing of o poTe
pIPC-S701-PC-S70A | A 6%, PC OO E || oo IPC 2220 Series
1PC.3T06-17G 9708 e IPC-A630, IPC-HDBK530 | m??g
! @ IPC-,
= e || e IPC-2221 + 2222
® |PC- - ire Harness Assemb i
"l |o1PcanHMAAS20, IPC-D-620, IPC-HDBK 620 | | :%jm | PC-7351/2 /
Solderabity | | i ir] oPCss M'DW N
eIPCJSTD002 ]} _ || ePCIS
oIPC J-STD-003 || . Mw_plahliiyof_ E oIPC-1602
- oIPCAE10 i
Stenci Design i -
Ouidenes __| W oo IPC 6010 series
. gg;% Requrrements for Scidered i 1PC.9241
4 Electronic Assemblies e -l -
 PCT527 || @ IPCJ-STD-001SPC-HDBK-001, IPC-AJ820 | | :2&%} + IPC-A-600
= : n
ety I a1t 2| IPC-6012
- Acceptability of Printed Boards :
.rclﬁ;?ma o IPC-A600 i oSz g IPC-SM-840
R we@m” || 9| 1PCc-1601
*reesMatr P 11p8012 60T, 6017 018 *PC4553 % :
IPC-CC-830 t Egmg (@] |PC-4552
ﬂﬁg Base Materiale for Printed Boards IPC-4556 )
IPC4101, 4103, 4104, 4202, 4203, & 4204 | |PC-4553
High Speed!
Sokder Mask I it o
. e 1PC-2141 | J-STD-003
Copper Fols oIPC-222142022 €723 €226 & 2228 + 1352 wo251 o
- arat °
D?;dudew D:};r?h; ® .
IPC-2581 Series, IPC-2610 Series :x]ﬁ

Classified as Business
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IPC-J-STD-001
Series

J-STD-002
J-STD-003
J-STD-004
J-STD-005
J-STD-006
J-STD-020
J-STD-033
J-STD-075

IPC-A-610
IPC-7711/21
IPC/WHMA-A-620

20Ur1dad0Y 1§ Siuswalinbay Ajquiassy

Internal



IPC-SM-840
IPC-TM-650
IPC-1601

Qualification and Performance of Permanent Polymer Coating (Solder Mask) for Printed Boards

Test Methods Manual - 2.4.22-2.3.25-2.6.27-2.4.1-2.5.7 - pl’OdUCQI’bGI’h@d ! DfM-pI’OCQSSG/’)

Printed board handling and storage guidelines

Solderability Tests for Printed Board I(a mstrup
Specification for Electroless Nickel/Immersion Gold (ENIG) Plating for Printed Circuit Boards

Specification for Immersion Silver Plating for Printed Circuit Boards

Design Guide for Protection of Printed Board Via Structures PCB requirements and
Specifications

Qualification and Performance Specification for Rigid Printed Boards — (class 2 + 3) accepta nce -

Guidelines and Requirements for Electrical Testing of Unpopulated Printed Boards denne viden er Vaerdifu/d som et
Acceptability of Printed Boards incitament til at Opna" god

| IPCSM-840

| IPCTM650

| pC-l601

L . 2.3.25 Detection and Measurement of lonizable determine the total ionic content extractable
Ad d Itiona | Su ggest 10N S? : Surface Contaminants by Resistivity of from on, and absorbed within, the surface of
Solvent Extract (ROSE) printed wiring boards
IPC-TM-650, Method 2.6.25: CAF ; .
. 2.4.22 Bow and Twist - Laminate PCB flatness test
Resistance Test (Conductive anodicﬁlament)
IPC-9691 User Guide fOf CAF test/'ng 2.4.1 Soldering Resistance of Laminate Materials determine the resistance of laminate materials
. (both unclad and etched surfaces) to the thermal
IPC-5704 Cleanliness of Unpopulated PCB abuse of a solder dip
(3 pages — 50% given) 2.5.7 Dielectric Withstanding Voltage, PCB determine whether insulating materials and/or
conductor spacings are adequate.
2.6.27 Thermal Stress, Convection Reflow Assembly simulate those effects that are the result of
Simulation soldering thermal excursions.
Internal

Classified as Business
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Capabilities vs Needs

* A concept DfM is required

* Concurrent engineering
. Customer expectations - quality — lifetime
. Design density vs producibility
. Package types
. Procurement
. Manufacturing
. Handling

. Installation & Service

PCB supplier capabilities need to match your needs... comfortably — no need to choose a supplier where your needs are on the
edge of what is capable.
IPC standards can create the common ground of understanding the expectations of the customer vs limitations of the supplier.

There is a fine line between assumptions and expectations — but when the decision is based on cost....
“The bitterness of poor quality remains long after the sweetness of low price is forgotten.” Benjamin franklin

32 Internal
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DFM
Far prototype
Placement
[ ] PCBtestkrav
[[] Slutsamling krav
| Valor
DFM Review
| Produktoverblik
- [ ] Erfaringer implementeret?
Nye komponenter?
Nye processor?
Process gennemgang
[] smT
THT

|

| Pressfit

| Frees

| Test

[] Andeq

Mekaniske krav (5538...)

[[] Kravfra tidligere?

[ ] Generiske krav?
Vandproduktion / Malersamling
| Specielle hensyn

Overleveringer
Processer klar til O-serie?
| | Route+tider
[ ] Alle processer klarmeldt?
[] Testfikstur offline/inline?
Fiksturaflevering

] Testdatabase

33

Hvordan forbedrer vi DFx processen?

. Procesgraenser/vinduer — SPC data

kamstrup

Vigtigt med feedback fra PT og Test - understgtter lzeringsprocessen

* Evaluering og godkendelse af komponent valg i udviklings processen

. Ift. IPC, maskinmaessige begraensninger, kapabiliteter...

» Forbedre checkliste og check graenser Igbende

. Ift. proces data, QA, afvigelser

* Bedre regulering af footprint designs pa tvaers af udviklings divisioner.

 Tidligere involvering i Design fasen fra NPl team og PT team

» Bedre kvalitetssikring / konformitet i forhold til IPC regler, metoder of

kvalifikationer

Classified as Business

Internal



IPC-2221 Generic Standard on Printed Board Design IPC-7351 Generic Requirements for Surface Mount Design and Land Pattern
Standard
IPC-2222 Sectional Design Standard for Rigid Organic Printed Boards IPC-7352 Generic Guideline for Land Pattern Design (+THT)
IPC-6012 Qualification and Performance Specification for Rigid Printed Boards
IPC-A-600 Acceptability of Printed Boards
IPC-A-610 Acceptability of Electronic Assemblies
IPC-J-STD-001 Requirements for Soldered Electrical and Electronic Assemblies IPC-1782 Standard for Manufacturing and Supply Chain Traceability of
Electronic Products
|PC-7095 Design and Assembly Process Implementation for BGAs
IPC-7093 Design and Assembly Process Implementation for Bottom IPC-1791 Trusted Electronic Designer, Manufacturer, and Assembler
Termination Components (BTCs)* Requirements
IPC-9701 Performance Test Methods and Qualification Requirements for IPC-1401 Corporate Social Responsibility and Sustainability Protocols for
Surface Mount Solder Attachments Electronic Manufacturing Industry
IPC-9252 Requirements for Electrical Testing of Unpopulated Printed Boards IPC-1402 Standard for Green Cleaners Used in Electronics Manufacturing
IPC-TM-650 Test Methods Manual IPC-1752 Materials Declaration Management
IPC-CC-830 Qualification and Performance of Electrical Insulating Compound for IPC-1755 Conflict Minerals Data Exchange Standard
Printed Wiring Assemblies
IPC-2615 Printed Board Dimensions and Tolerances
IPC-9797 Press-Fit Standard for Automotive Requirements and Other High-

Reliability Applications
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Tips

IPC Document Revision Table
https://www.ipc.org/ipc-document-revision-table

IPC CHECKLIST

for Producing Printed Board Assemblies

https://go.ipc.org/en-us/ipc-checklist

IPC International, Inc.
https fiwww ipc.org » media : download  PDF

IPC Standards Tree

35
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https://www.ipc.org/ipc-document-revision-table
https://go.ipc.org/en-us/ipc-checklist

Design for Manufacturing

DfM er vigtigt tidligt i NPI-projekter, hvor det vil have en stgrre
indvikning pa cost. Jo senere i NPI faserne, jo mindre er den potentielle
cost besparelse.

= Hvordan kan vi understgtte og forbedre DfM bedre?
= Hvilke IPC-standarder kan understgtte DfM ved NPI?
= Er der andre standarder at overveje?

—
9 |

36 | PCBA Design for Manufacturing ENGINEERING TOMORROW ?g_ﬂ;gﬁ
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