Cprc

BUILD ELECTRONICS BETTER

B2 T kA,
RFRipch ki

Driving to success with IPC standards

ipc.org =p

Mar. 26, 2024
@IPC WorksAsia



O1 IPCiEIT

02 IPCiSZER A% FEtR RS ZEOEMED)

Content

03 IPCREI (BaeHIEIRE) KMNAHSER



IPCE 7T

FXILF 19575, IPCREREFHIEVREFMANTLARY —, SIHILE6RPCBFIEHAIRRKIL,

£F} A Institute of Printed Circuits ENHIEBEIH=. W%, IPCEEEBIOEMERY

Sl
ST

PCBENRIEB BRARBIIE R L3RR R HIIE i LA BB F 1T (7 B BB 4 B E BB F 7= o

. . - = A

1997-1966

IPCIETUREIL
HER {IPC-A-600EN%]
BB EEIRAY AT 52 1)

BUILD ELECTRONICS BETTER

‘3

&g g
1967-1976

IPC;EEXFIEC
HARSE—1 (EN%IeR
AR TR )

. ¢ 3 . ‘
R a \
- '» { 1
| r ’ s
. » 1K , 30
s ,
4 £ by
s 4 ()
3 R R
£ \
e .

ESZANSHAE
Hhr (IPC-A-610 EBF
HHER AR ERE)

©Copyright 2024 IPC Asia

1987-1996

EXEMSTTIL
(BBFHIEARS )
AFCIPCENRIBBERIE R &
(IPC Expo)

Fh&EmE. EMSEFHhIERE.

P EIME R IL
Hhx (IPC-A-620%R/E)
I EHNER. 1BR
THHEFERER. ERS

3/29/2024

J'_I\E‘

-




IPCEIRA TR M7/ Cire

IPCF2002F7E b T EAEIMBIE— 1 1EL. Brizlid. Fil

MR, [ER A= albeEn S, EEK. BE. RE. EELEEEEAN.
B3200+EAERAHELIKATER, 4
EHE “+mE" ARF2035FT 2 B 17, IPCEXXZEGRE

YA e ATG: Asia Task Groups

IPCREFWINE. 5 E N I : . .
N ;%EF: e mﬁﬁb}\‘jﬁ%\\;ﬂ&ﬁ: ASSC: Asia Standards Steering Committee
MR RSNE, KRERFLERR, = AESC: Asia Education Steering Committee
eTFEEFREVNESRNE, EHPEERF AGRAC: Asia Government Relations Advisory Committee

CAEC: China Automotive Electronics Committee
CIMSC: China Intelligent Manufacturing Steering Committee
Ik 5345 KAC: Korea Advisory Committee

m RIRIRE ISR

m B HERSS

m (HAV R
PCBHiER

" AT, B,
IEBAITL

IPC FXXIRERARLA: 1614

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia 3/29/2024




ZBa=mdlx

OEM

k& EL

% BAE SYSTEMS

AVIC INSPIRED WOREK

i A
\:_.L;“.} /’

@ﬂaflma dJllilmiE

llllllllllllll E$

&3 L3HARRIS @

MNORTHROP GRIIMMAN

Raytheon

Rockwell
Collins

United
Technologies

BUILD ELECTRONICS BETTER

‘ )BOSCH

BOMBARDIER
t

he evelution of mobility

== hEDE
€3 crRrC

gm| <z»

TOYOTA
@ 7w PSA

OEM

ER&HTTHE T

@ Amphenol

=il
amazoncn

7

( intel') B8 Microsoft

Ak 1k ED
FR.IpRp
e
CIsCO E:TN EMERSON
Honeywell ‘%f
gré y Medironic
HUAWEI
Schneider = SIEMENS
3 0Electr|c
e Rockwell
Automation
i3 TEXAS
INSTRUMENTS

©Copyright 2024 IPC Asia

EMS
BB HliSh

» Benchmark
electronics
L] ‘
Celestica. ﬂg,/,?n
. I O3 E
FOXCONN  |qventec

JABIL PEGATRON

oMW AR H

pra
[ >

SANMINA®

wistron

Cpc

PCB
Ve

@ HE M 3 %

AVARY HOLDING

COMPEQ
<& FRET

Connect with Innovation

KIN77ONG
=IEEBEF

SCOTmMEE

@1 %%

it
© TTM Technologies

* U ERHIR S e

3/29/2024




IPC Il XX HEHIARS Cipe.

IPCIRE &I 300 N ERINZES TR E,

B 70 ERMMX Ay A KA T IPCARE,

IAEIE N vy s 1) B (3B e 4
PUPCARAER RS, Jl FigMiR=12i)IF0
INETB. B8FEA881285 AXFEEBIPCIAIE,

B IANEIEBR TR AT S I A 17U ZERAYIPCARAEF

ERFERE, LI aIT I EER R FEHNES

. RlAE | PCRHTAVERL A RIB AR RS, S 4TE
R AR, ML A AR,

Cipc

IPCHAR—RII=RETRER, BEFECEMACHEHR

FHIEFES. IPC WorksAsia. FREAEZ,

~IPC Works
RS ER IPCSRTSIETIAIE, TRITIEIEeks sonci
¢ B SRR RS EF R RS, CUPC [y ewsss

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia

3/29/2024




IPCHRE Cipc.

IPCIRETESICEEARM AT 2R, NAENEE300(43IPCIuEMIEmESR FHIEHNEMNAT, BEFEHEAM™
miiE. AIEE. —BE; EFmErIiREEe, EaXER, NmEEME; EFE. REFE 1ZE, &t
TZ2. #EAQEFARZEDETI ETEFZE BRI,

EIKT0+ T ERRIS5000+ 2 HKEBESSHE (REEKNERSEEELS500:2) o

R MR R A B S R TE S . 2SIl PC-A-610F] M
IPC-J-STD-00 1474 BB A 20 = 1070 MNE R R A, | HELL o |

b W DN
REBFESIET. MEL PCBELE. A, ik, MRERIFT, " '
‘GPC; STANDARDS
REF ST AIRIEYE, REAR iy [l

Q@@Q

Meet Your Standards
for Better Electronics

O ==sruE, BHEE, AOETMRE,

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia 3/29/2024



|PCHR R

NAIMIERR

IPC/WHMA-A-620
L £ REVE KT UR

IPC-7711/7721
EBFEARNRT. HEEMEN

IPC-A-610
BB F AR AT R

IPC-J-STD-001
IR IER BB FAEMHER

IPC-A-600
ENFIIR B AT 2 1%

IPC- 6012
W1 4 EN AR BY 46 & R M BERILS

IPCHitE —
EEfrEmEEIR
44 7 O
| BuFs | vy XX on
1 IPC J-STD-030
IPC-7091
BFmENGE, #1% IPC-7092
SMTAT S AN R RS A AR A +—{  IPc-7093
IPC-9701-1PC-9704 | — IPC-A-630, IPC-HDBK-630 IPC-7094
IPC-9706-IPC-9709 IPC-7095
]
e ST FANER SR ;
IPC-TT1/21 1) | IPC/WHMA-A-620, IPC-D-620, IPC-HDBK-620| |! e Sk = =
; o IPC J-STD-020 BI&GRE
et : I M IPC J-STD-033
IPC J-STD-002 IPC J-STD-075
IPC J-STD-003 BT AT IPC-1601
IPC-A-610 ‘
i libiaugiT=] I M T &
IPC-7525 IPC-TM-650
IPC-7526 S AN E R L] Ipc-aam
IPC-7527 IPC J-STD-001, IPC-HDBK-001, IPC-AJ-820 | |7 - IPC-9631
' - =1 = va P
x L e IR AR
A o
IPC J-STD-004 ‘""ﬁg‘ﬂﬁ*‘* IPC-9252
IPC J-STD-005 I
IPC-HDBK-005 | | BT
IPC J-STD-006 BT ob e IPC-4552
IPC-SM-817 IPC-6011, 6012, 6013, 6017, 6018 N IPC-4553
IPC-CC-830 T IPC-4550
HDBK-830 IPC-4556
HDBK-850 ENHIR A B
| IPC-a101, 4103, 4104, 4202, 4203, & 4204
PEIEAR [ i E
IPC-SM-840 : IPC-2141
gitanigs IPC-2251
s IPC-2221, 2222, 2223 & 2226 + 1351 1
IPC-4562
i FHE AR
IPC-1751
HEEHNEF R HER A IPC-1752 ML
IPC-2581 Series, IPC-2610 Series IPC-1755 PCB i ],'l'
[ PckmmEx |
| IPC-T-50 |

BUILD ELECTRONICS BETTER

20e 4R

©Copyright 2024 IPC Asia

Cpc

|PCHR/AES ENIAR & P~ FZB E T A2 AT
B IREARRBERX. Migit2x
FBE, BEIRKEUW, IPCEREXIMN
HRFIIRE, fITAURHESZR AF
P mBIFrE B FAFE R E SRR E.
AT A —E%,

380

2IKHIT380MTER:
AR

70

KBET0ZMNEFRMX
IEIT AR TRR )k
HESS

3/29/2024



Cpc

B F g it

mmmm&ﬁl
$AEGerber3{4
O P PRI Gerber {4 8 % 4@ Bh & & l
ENRIEHIGerbersit -
4 sspamER N

W @iy . -
HURAHIE \\ f« g,

: A gy
— |5 et
, 8 2

IPC standard

‘a1ﬁ$;=|

T~

S

IPC standard

1 ipcass Uy |
% ©Copyright IPC

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia 3/29/2024




_ IPC-4101 Ry
—__[IFRd I - BOEZSE
:ggg { BFRFree [ = RECAMASH
L — \ - -

N\ "o-\s"‘f -

1.HASL SnPb 1-40 um
2.HASL SncU 1-40 um
3.ENIG

4.lmmersion Ag
5.Immersion Sn
6.0SP

7.ASIG

8.ENIPIG

9.Nano | [ IPC-4554 ©Copyright IPC

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia Sl




T C_

B ‘ﬁ‘ﬁl‘m ’\\\\\\\\\\\J/ ‘

=yl

s , (GO =9 (¢ (9}

'/
7\ A WA
e \

2e

©Copyright IPC

3/29/2024

©Copyright 2024 |PC Asia

BUILD ELECTRONICS BETTER



| Capc.

L=

N 0 o

\
\

'

©Copyright IPC

BUILD ELECTRONICS BETTER

©Copyright 2024 |PC Asia

3/29/2024




2IXEBIBEI0ZREWEIPC QPL/QMLZFI, BI3ETTM.
Lockheed Martin. Flex. SIEMENS. HaierZFHI&Z T o

I IPC SGATREZZ O
MHETIEEEmEm STz, RIVERE, EA4tE, #M5F

R

I MRV A2 IAE
IPCEEKEEIAERNIAZGE120000 AR,

I IPCHRE

IPCIEEI300Z MR ZES TIANE, Bd70D
FKAMMX BN RA T IPCIRA.

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia 3/29/2024



IPCHFE 1T 1R HE

IPC-6018-telecom:

;l_=|, IPC-6012-Automotive:
, S o T e BEAT Y, (B (RUR) ENHINREVEE R IE8ER
T é@g%gg%ﬂéﬁﬁém&ﬁa‘éwa» s 3‘@)?%1%&2%%}3%)&

IPC-A-610-telecom:

#(%?éﬂ#ﬁ’\]ﬂi%?'li» BRERN Fth e
N/

IPC-A-610-Automotive:

#\E?éﬂﬁiﬂ’ﬂﬁﬁﬁﬁ'@) AN
1Y

IPC-J-STD-001-Automotive:
(IR EBESMEBEFHEEXR) AEMN

IPC/WHMA-A-620-Rail Transit:
(G RERAFRIERS IO

FA#hFEAR A S 52 38 7 R+ FEAT

IPC-9797: IPC-A-610-Rail Transit:
(REARAENBREXRMEMS A FEEN 4 T IR WEER
R e s = éﬁ%}%gﬁ’ﬁﬁﬁx Y FIBRIBN

IPC-2591:
- (EEI #uEe)  (CFX)

IPC-HERMES-9852:

I (REMGER AR B S E
- BEEGS)

IPC-6012-Medical:

CRUPEENTI AR B9 TE K 1% RERLSED
EX VAL Ay i

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia

IPC/WHMA-A-620-Space:

(L RERAFHNERSILI)
MRMZE SN AR B F B F AN e

IPC-J-STD-001-Space:

(BRI B FAMFEK) X
MZES N A B FER AN TR

IPC-6018-Space:

(S (o) ENHINRBIZETE K14 6E
MEY MARMESM= B FNAT
TR

IPC-6012-Space:

(RITEENRIR AV RE S IEREMSE) AN
RMESM=N A FEINE

3/29/2024



Automotive Addendums

RN A e bR

ipc.org =»



Cpc

> Addendums:

= Provide modified and additional requirements over those published in the base
documents to ensure the performance of the product that must survive the identified

environment.
= Written for a specific revision.
= Are released after the base documents to ensure information meets industry needs.

= Not stand-alone documents.
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Automotive-Focused Documents Ciprc

IPC-6012 Automotive Applications Addendum to IPC-6012E Qualification and Performance Specification for
Rigid Printed Boards

AR B 1 56 5 B M RERVE R4 L FH b e b

Board Fabrication

J-STD-001 and IPC-A-610 Automotive Addendum to IPC J-STD-001H Requirements for Soldered Electrical and Electronic
Assemblies and IPC-A-610H Acceptability of Electronic Assemblies

(A5 B FAMRIEREER) H5IPC-A-610H (-T2 ) iR GE 4 Febrif
IPC-9797, Press-Fit Standard for Automotive Requirements and Other High-Reliability Applications
TR I B FeAth v mT S Ak N FH SR A s e e
IPC-HDBK-9798, Handbook for Press-fit Standard for Automotive Requirements and other High-Reliability Applications
TR L FH e At v P A IS P 5K T e s oA FH A

Assembly

HV Cable Addendum to IPC/WHMA-A-620 Requirements and Acceptance for Cable and Wire
Harness Assemblies

et T AL SR 5 B0 7

Planned
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Using the J-STD-001/IPC-A-610 Automotive
Addendum requires the use of three
documents to determine the criteria.
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> J-STD-001

= Describes materials, methods and acceptance criteria for producing soldered
electrical and electronic assemblies.

> IPC-A-610

= A collection of visual quality acceptability requirements for electronic assemblies.

> J-STD-001/IPC-A-610 Automotive Addendum

= Addresses requirements to be used in addition to, and in some cases, in place of,
those published in J-STD-001 and IPC-A-610 to ensure the reliability of mission-
critical soldered automotive electrical and electronic assembilies in the field under
harsh environments, considering the conditions of automated high-volume
production.
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Contributors

Robert Bosch GmbH
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Toyota Motor North America
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0.4 Use

Table of Contents

The following topics are addressed in this Addendum.

0.1 Scope
0.2 Purpose

0.3 Existing or Previously Approved Designs

0.4 Use

The following reference numbers are to J-STD-001H Clauses that are modified or added in this Addendum.

i1

Scope

1.3.1 (NEW)

Inspection Personnel and Product Requirements

1.6

Process Control Requirements

1.7

QOrder of Precedence

1.7.2 (NEW)

Conflict

1.8

Terms and Definitions

Where criteria are not supplemented, Class 3 requirements apply.

CLASS 3 High Performance/Harsh Environment Electronic Products

Includes products where continued high performance or performance-on-demand is critical, equipment downtime cannot be
tolerated, end-use environment may be uncommonly harsh, and the equipment must function when required, such as life
support or other critical systems.
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User approved drawings = J-STD-001HA —» J-STD-001H —» IPC-A-610HA —» IPC-A-610H

> User-approved drawings always take precedence over the standards.
= This includes inspection requirements identified on engineering documentation.

= The inspector must have documentation, i.e., inspection instructions, process build requirements,
and customer specification, for the product under inspection.

> Conditions not documented as defective or as a process indicator are considered
acceptable unless it can be established that the condition affects user-defined form, fit or
function.
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> Two new white papers developed to help industry understand and use the requirements found
in J-STD-001, IPC-A-610 and automotive addendum:

= [PC-WP-027 Understanding Control and Assessment of Voiding in SMT Connections for Automotive
Applications

= [PC-WP-028 Guidance on Objective Evidence for Validating the Acceptability of Bubbles in Conformal
Coating
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An Overview: IPC-WP-027 Cipc,

Summary of voiding/solder coverage requirements in J-STD-001HA/IPC-A-610HA

PU rpOSG Type of Voiding v/ Acceptability Process Defect Notes
component/solder | solder coverage ¢/ limit indicator
joint average solder
Explain the voiding/solder coverage coverage ¢
. . Ball grid array Voiding v v =30 % 30%=v=50% v =30 % (novia | =
requirements in J-STD-001/IPC-A-610 components with (via in pad design) | in pad design)
collapsing balls v > 50 % (via in
Automotive Addendum. pad design)
Bottom termination Solder coveragec/ |c235% 3B%=7=50% c<35% s b e
components — average solder average solder d,
Address the Cha”enges Of‘ thermal pads coverage ¢ coverage
. e
. R . . Bottom termination Solder coverage ¢/ | cz50 % B0% <=7 =265% c <50 % a.e
The impact of voiding on assembly reliability. components — /0 | average solder average solder
pins coverage ¢ coverage
. . . Thermal pads of Solder coverage cf | c235% 35%=c =£50% c«35% s b, o
Typ|Ca| X—ray |nSpeCt|On Systems do not components with average solder average solder d,
. . . gull wing solder coverage ¢ coverage R
generally satisfy tight requirements on jints as quad-iat
ore T packages
gauge repeatablllty and reprOdUCIblllty’ Thermal pads of Solder coveragec /! |c235% 35%=7 =50% c<35% s b e
transistors as TO- average solder average solder d,
252 (D-PAK™) coverage ¢ coverage R
Rectangular or Solder coveragec/ | c250 % 50 % =c =65 % c <50 % ae
%j square chip average solder average solder
components in coverage ¢ coverage
Load peome Losacopachy  Substrate Solder paste stand off (2, 3 or 5
L\ /A PCB stackup Melting range side termination)
i - 'sioﬂfmm bl Fhe * Shrinkage voids, planar micro veids (champagne wvoids), intermetallic mijcreyoids. pinhole mjgreveids. and
: ) Solder mask i : :
Mecuanica’ -\ :ﬁi{, S;,:!{::‘ssh gﬁ‘i’%‘:n blowholes can typically not be detected in 2D X-ray imaging under mass-production conditions and are excluded
Electrochemical =——— from the criteria in this section.
Thermomechanical " Eor certain designs, e.g. via in pad (mjgreyia), it may not be possible to comply with the above threshold values.
In such cases, it is the shared responsibility of design authority and manufacturer to provide objective evidence
» for thermal and electrical functionality as well as solder-joint reliability.
[ | Process/ Solder joint Material ) : :
machine shape strictive ¢ If thermal planes of components are soldered directly on heat sinks, the thresholds for solder coverage are to be
— A Printing Standoff Griln stchire agreed between user and design authority.
Underlined: Pick & Place Pad size Intermetallics 4 If the above defined connection area is not sufficient for thermal transfer for a particular component, it is the
oz‘;‘;’[fff‘gﬂ:":{i‘ss Reflow profile I % Ageing responsibility of the design authority to define a component-specific minimum connection area.
M‘ﬁ belieiol *  As voiding levels can show a considerable scatter, the average solder coverage is also an important parameter.
i fo me The average from a minimum sample of 25 solder joints of a given case size and part number from at least &
FA‘ different nonconsecutive panels should be analyzed.

Load types and load capability of solder joint reliability and voiding
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> Purpose: Provide guidance on obtaining objective evidence
for validating the acceptability of bubbles in conformal

coatings.

= Experimental approach involves test boards.

> |[PC-9202 and IPC-TM 2.6.3.7 Surface Insulation Resistance

= Field Records

= Production Qualification Testing

> |Includes new definitions found in J-STD-001J and IPC-A-610J.

= Bubble: Air or other volatiles enclosed entirely, e.g., in a coating
material of between component body and printed board surface.

= Bridging Bubble: Air or other volatiles enclosed entirely, e.g., in a
coating material or between component body and printed board

surface, bridging between adjacent conductors.

BUILD ELECTRONICS BETTER
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Electrochemical
Failure Region

IPC-9201a-1-1

Venn Diagram lllustrating the Variables Affecting

Electrochemical Failure
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> Additional automotive-related projects in early phases of development:
= Addendum to IPC/WHMA-A-620

> High voltage cable applications in the electric mobility industry.
> 7-31FHV IPC/WHMA-A-620 High Voltage Cable Task Group
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B ot R BRI R, B T RATIE LT — A P4 — i
RGP, (UK SR RIS R RS . B A
N IPCAIRMIL 0 — 5. DMERAIRERSTE S+ IS LSt MR, [

BERHER. ”

— FHREAFTRIES RELIFTE
---Development Process & Quality Innovation Dept.
Mr. Masahiro Ishikawa

— FHREAFETHEIT RS TR

---Electronic Performance Development & Engineering Dept.

Mr. Hisao Nishimori
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IPC Factory of the Future
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CIPC firs ipc Factory of the Future RSRI™ (EHEEFIEITRE) Cipc.

Factory of the FUTURE

Collaborate. Modernize. Transform.

IPC Factory of the Future Related Standards www.ipc.org/ipc-factory-future

IPC-2551 International Standard for Digital Twins
IPC-2551 #FZFE EFRmE

IPC-HERMES-9852 The Global Standard for Machine-to-Machine Communication in SMT Assembly
IPC-HERMES-9852 FREIMAER A B 25XI 25 B EHIEIkinE

IPC-2552 General Electronic Components Model Based Definition (MBD) Standard
IPC-2552 j@ IR Frteasf4 & T1RELE X (MBD )R/

IPC-2581C Generic Requirements for Printed Board Assembly Products Manufacturing Description Data and Transfer Methodology

IPC-2581C EN#ItR4BE{4 = G dhiEimiA SR &R A Za B EKR N E

IPC-2591 Connected Factory Exchange (CFX)
IPC-2591 BEXT ] #dE3c#k (CFX) fE

IPC-1782A Standard for Manufacturing / Supply Chain Traceability of Electronic Products
IPC-1782A BB F = AV HIEFIMH N S AT IB FR A

IPC-1783 International Standard for Component-Level Authentication (CLA) (UNDERDEVELOPMENT)
IPC-1783 B4 NIEE PRt

IPC-1792 Standard for the Management and Mitigation of Cybersecurity Incidents in the Manufacturing Industry Supply Chain
IPC-1792 HhEHR MR L 2 B ETRFERRAT

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia
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F2 Modernization Integration Levels Cipc

PO AR
loa b oo
| el Lo £ 3 Lo £ 3 leon

9
Individual Electronics Manufacturing Industry
Sif= =
BF = mbliE Tk
Factory/Company EMS PCB - _
A\ IN= Common Supply-base servicing multiple OEMs/markets
MBI 128 BRI 5 N OEMIH 5
. Regional & Global Supply Chains
OEM Product Supply Chains HORALFISERICBERT S
OEM, PCB, EIXIS” | OEMP= it Rk Variousgglggt%i(ge(rgspace, Aiutomﬁo;ve, C;)nsumer)
Components, Mechanicals , . . , ; ==, 5%, HE M
SEE AR New product |ntroduct|§2§[nues:2g trusted supply chain Big and small companies (Tier 1 — Tier 5)
N " . ” FEALTHNAT (BIR1ED)
B = AR P AT S R S A SRR R
Current adoption level across industry Not many are thinking about or addressing this
Individual Company view OEM-defined ecosystems Industrv-wide vi :
y-wide view & transformation
MERTRE OEMESHETRESR BN RSHIRFEEEY
N%g;g;g‘ic;ggles & processes Fast ot itv/reliabili Modernized infrastructure for industry benefit
b UTUAE, aster cycle umes, quall yﬂrze laoility Xﬂ‘?ﬁiliﬁ*ﬂ’ﬂiﬂﬁ%%ﬁﬂh"ﬁﬁ
Productivity, efficiency, ROI BREATE, REMIEN Excellentﬂ]:ilt for IPC Industfy leadership
477H, &, ROI Data driven supplier management s A DO SRR D
' ’ e Z 1T RZE Y
(RS TR SRR e ’
2013 - 2020 2025 2030
¢ Complexity, coordination, industry standardization need increases >

SR, iR, FIMRECTERIEN
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Cpc I

SR ENHE R T, AR R B SR AE(NLP, LLM)

Knowledge IRV Sy N EY SN NPSE R Ry o

_ 5 FE BRI R R, Bds RS Bk
Information 5 HUE F R A e

/ Data \ S ] LG AR B B — HA = XA S

Where is the data?

SUETEMREE, MIABER?
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Cpc

BUILD ELECTRONICS BETTER

IPC-2581C Generic Requirements for Printed Board

Assembly Products Manufacturing Description Data

and Transfer Methodology

ENsltRBH = mbliE:

Tarot

B iAANE R

ipc.org =p




Manufacturing Hand off Challenges

E)

@ .\

\ &
= [

- | 5000)

DeS|gn ArtWork y e
Divisions o (Gerber RS274X) fé.",
)

Ry

Mfg
Divisions

e
Mfg R _ Pre DFM | FAB/

1 Approximate twin

Intelligent, Coherent data Segregated, unintelligent data Reverse Engineered data
Time consuming & Time consuming &
risky to produce for Design divisions risky to consume for manufacturing divisions

Py Py

Too many formats!
Data split into too many incoherent pieces
Not easy to digitalize
Not possible to do smart processing
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Current data formats are ineffici>

No digitalization; no smart processing

Format Description Business impact
g g q 2 « Tak i
akes very long time |||I ‘O‘
Gerber Graphic picture, unintelligent o process "
* impossible for automatic processing + Business risk for a
stencil preparation
« Difficult for
digitalization
GenCAD/FATF Obsolete standard + Business risk ARA
Nobody maintains this standard * Nosupport
ODB++ Proprietary standard 0 BB RSTTENEs N
o ope . . not a customer of R
Compatibility risk over time owner of standard

Blocks the possibility for smart processing & digitalization

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia
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Manufacturing Feedback Challenges

:
Fererero

\Yi{e]
Partner

<<’$%°6 i

“et\'\s"\ Artwork
®® WGerber Rs274%)
>
& S

Smart factory automati

BUILD ELECTRONICS BETTER

Assembly

Smart factory automati

Lose-Lose
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Hand-off from design house
From multiple formats to INTELLIGENT format

IPC Digital Product Model eXchange (DPMX)
(aka IPC-2581)

W k
DO NOT
|

ACCEPT fjd%

. IPC2581
A Single XML File

y Netlist §Artwork B Test

Excgl
JPEG

Drill

Assy | BOM JReadme ‘;"{‘

er j. =er
th 2 design

Hand-off based on 1980s based format Intelligent design data hand-off
Enables industry 4.0
Go paperless with DPMX

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia
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Single file that is MACHINE READABLE and enables Industry 4.0

Intelligent, Single-File
OPEN Standard

IPC2581
A Single XML File

Systems Manufacturing
Company Partner
| |
IPC-2581

CONSORTIUM

BUILD ELECTRONICS B i U



IPC Digital Product Model Consortium

Over 100 Corporate Members

’
£k

O AnL,’I VOl

cadence

€ Down

$FLIR

HARRIS

" INTERCEPT

ADIVA

GAPCT
{\ AUTODESK

e CC Edoctronicy

IFREEDOMI

o d

Cipc

.m!‘. riced

B AmTEAN

=Frontline

M2 unwer

AEGJS“

JiE x....

Altium.

woendk o ArcherG =
Aoy CEEED HBOR

B weowson ERCT
ewmatica  EMC®  Ericsson

FUJiTSU

.i.g.l.,!{f.f

OEno. oog

4
3/

# MULTEK

Orbizal

Doler

QUALCOIWV\

e

5 SOFTWRARE

JuLmMAa

s\

BUILD ELECTRONICS BETTER | :

LogicSwap

TEsTrominTs

paliwog

e

Sedona
International, Tne

STENTECH

uP

e G

GMBRIY
N

®» Pc8

W libraries

& pic

il

AT

vayo

E4Z=X0

mm @& Numerical

grunnrn.:xu 1 pcb
PULSONIX
—_—— QLOGIC

L]
.l
.......

SIEMENS

TEMPO

& viasvaTems

ZTE

nVIDIA

& »

Quadéept

@ ScanCAD

i\ SiSoft

Ucamce

M ZUKEN

Cpc

Mission:

« Establish Design Best
Practices

* Provide guidance for
adoption

* Track tool support & usage

Statistics:
« >100 corporate members

* In production use at many
companies

e Since Jan 1, 2016!

-
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Cpc
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IPC-2552 General Electronic Components Model

Based Definition (MBD) Standard

IPC-2552 i@ Froaafr BT 1REBIE X (MBD)tEE

ipc.org =p
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BRBHE P H3DB A B S DFXRER B AR A BRE A Bir:  CUPC

PATC AR MB DI RUA AR SDE AU R RN ERMIZE AT,  FFAT BARDFX T R&BIAE, b SEWnikf;
BEARHERS, #HATRE RS BCERREAR, RATmEFI.

LHBIEHE
T TRTER T T YN EMSHE7= VALUE
XA REIRE Ak A R a7 W 8591 DFM i) B 75 i WEIT REE NPt
AS-IS PSSl s 3Dk el 12 5 e R I R I
F= T B
TO-BE SRSl BOP . SDBUELCIE L] R RIIDFMI R, % | el i B S R AE4E15~20%
PR S HCT i DU i G i ik
___________ ' )38 R BHR AR A 5 s | TR R —s
E et 3D g AR : : FEaWI, [EA20%
|
| i | |
1, !
: ! : : DFM/DFA if] R,
1 I : 1 //[\40%"" %Fﬁ
I ! 6Sigmar+ i
| umftes N
|

Tuas ) BE TS RT B n T 2844
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BF ™= m3DHFLITBIR
MEARR S AL/ TR, STH—N

WHE LR
Physical
Implementation
Level

PiE#IE
Simulation
Design Level

/A
EilfERE 1 BRM3DZEE |
Basic : , :
Information
Level : ! Q :
" :
/ | mEemm | _PC_B_'ﬁ_rza%ﬁF@@aé DR

&1t 5ok FrE DFXANIR T S3SIE

Cpc

it E@REREITHIRT, e SE%HE)
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IR (TE) iy th — 17,2652 11T 1 A

— . " R Output a package file
S EBXER: JUEITTER | JUfeSdeit . H s 0f.2552/MBD
> XML KB STEPX {4 T Such As : ABC.2552

TE X S
XML Schema CADAR %
[ : |
MAE MFET JUAREME
== = XML Q
E— «  STEPZESNIA JU AL U5 1 LU A e 3%
o EA ML «  CADSUIR) 72 #5232 M s =2 e =
o [RIBFIE A N FANLES B B S A0 Lb 2R o AR T T R T R ARRE A IS TEP
o XmISCHFRIA R BT TR E A, AR T AT B
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2-12B Committee Members

o)

Name

Xu, Victor

Gao, Shuming
Sang, Zhigian
Qian, Shengjie
Shen, Yujian
Acheson, Edward B.
Chen, Zhiman
Chunguang, Huang
Diaconescu, Radu
10 Dickinson, Craig

! DiLello, Vincent

12 Ding, Tao

13 Durkan, Michael

14 Ford, Michael

15 Golemme, Stephen
16 Han, Roc

17 Hoffman, Terry

18 Hogan, Dan

©oNOOTapr~OWN S Z

19 Hsuy, Ife
20 Hu, Zhaohua
21 Knowiles, Caitlin

22 Korf, Dana

23 Lax, Craig

24 Leeds, Geoffrey

25 Lin, Jinsong

26 Liu, Charlie

27 Marktscheffel, Thomas
28 Mehkri, Zohair

29 Ming, Lim Lai

30 Nie,Fugang

31 Peretta, Pier Giuseppe

32 Perron, Sylvain

33 Schultz, Daniel

34 Shaw, Chris

35 Siebert, Tyler Joseph

36 Smith, Simon

37 Sood, Bhanu

38 Sun, Jason

39 Walsh Cochran, Lucas Christopher

40 Wan, Li

4 Wang, Chenpeng
42 Wang, Chuandong
43 Wang, Wei

44 Webb, Jarrod

45 Wu, Shengyu

46 Wu,Nemo

47 Xue, Keliang

48 Yang, Guangjing
49 Zeng, Xiangyu

50 Zhang, Lvquan

51 Zhu, Daoyun

52 Zhu, Johnny

Company Name
ENBARAR AT

HITLK %

BUM LT BB K 2
LS BRI AR
W= HARERAH
Cadence Design Systems Inc.
Pt b i AR U A PR A R
PRI SRR A A
Swissmic

Flextronics International
Cadence Design Systems Inc.
Jem LR

Mentor Graphics Corporation
Aegis Software UK

JITX Inc.

o [ A e 2 1 87 ) AR S AR oot
Cisco Systems Inc.
Right-Minded Teamwork

Intel Corporation

ST ]

AFFOA

Nano Dimension

Septillion Technologies
Insulectro
RS BRI IR A
OPS Excellence Consulting
ASM Assembly Systems GmbH & Co. KG
Flextronics International

Jabil Circuit Sdn. Bhd.

ZTE Corporation

Cisco Photonics Italy

Cogiscan Inc.

Lockheed Martin Missiles & Fire Control
Fujitsu Network Communications
Lockheed Martin Missiles & Fire Control
Individual

NASA Goddard Space Flight Center
YA R R ARARAF
Lockheed Martin Missiles & Fire Control
SRR

HENEARA A A

HE=HARARA R
HE=HARARA R

Lockheed Martin Missiles & Fire Control
Shanghai RedEDA Co.,, Ltd.

AR S RID BIRAF

TN R BRI AR A A PR A
BREBHARBERAF
RS BRI IR A
ERHAREIRA R
JEHCHHG KT R B A AT BRA 7]
IEREL (i) AIRAR

BRMR GRE R E . £E., SE, It Frng. EE
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H3C

HFUBRRDEMESE
CAXA &5

ZWSOFT
EIGRAE

TIANYU SOFT

400-620-9980 W™ Orerationat ExceLLence
R =l CONSULTING

T REHHE NI ERSFHA R

mege= CRRC ZHUZHOU INSTITUTE CO., LTD.

ch | 1 2 2 ] [ PRI o F AN 0

yiSchnoiogyland Engineerngleenenions paclUtiizetionYChineseyaCagemy oS Ciences ”ﬁ Ej& SFBE

VOO

6 T

‘,u°¢
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Cipc
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IPC-HERMES-9852
The Global Standard for Machine-to-Machine
Communication in SMT Assembly

REMFERABEPIN RN E(EH R ERRE II

IPC-HERMES-9852

ipc.org =p




ON | | OFF

Challenges Old M2M Standard
= Highly automated / digitalized industry with more need of data Based on “signals”, no data at all

Full integration of the equipment Needs specific hardware
Need of direct machine-to-machine (M2M) communication Is expensive

Need of simple integration into high-level systems (MES, loT...) Restricts quick changes in line layout
Can be hardly adapted to future needs

BUILD ELECTRONICS BETTER
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Load Print Place s—_CPI Shield F-Test

Manual conveyor adjustment

= Manual intervention to different equipment
= Manual input of new parameters (error prone)

BUILD ELECTRONICS BETTER

3/29/2024



Why a new Interface...?
New Job Download =long Preparation Time Cipc

Example

Load Print SPI

Manual conveyor adjustment
Barcode reader adjustment

BUILD ELECTRONICS BETTER
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Why a new Interface...?

IPC-HERMES-9852

IPC-HERMES-9852 represents THE next
generation horizontal communication standard
and replaces IPC-SMEMA-9851

BUILD ELECTRONICS BETTER
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W W W

I ——

Protocol with board information

Load  Print SPI Place Trans CPlI  Shield Trans Oven AOl Repair ICT Repair F-Test

= NMarmuakbtedvey ustdprdtment

= Barcode reader adjustment

= High number of barcode readers

BUILD ELECTRONICS BETTER
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-

Load  Print SPI Place Trans CPlI  Shield Trans Oven AOl Repair ICT Repair F-Test

= Automated conveyor adjustment

. Bammﬂhimﬁif&%ﬁhamode | RFID...) needed only once per line
g Etgtedwmhnizf%medémf&s adjustment...
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Load  Print SPI Place Trans CPI  Shield Trans Oven AOl Repair ICT Repair F-Test

> Proven Ethernet. ONE Interface, ONE Standard!

BUILD ELECTRONICS BETTER
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Why IPC-HERMES-98527? IPC
Protocol based Cipe

-y

Protocol with board information

Board Id

Failed Board
Product Type Id
Flipped Board

Top Barcode

Bottom Barcode
Width

Length

Thickness

Conveyor speed

Top clearance height
Bottom clearance height
Board weight

Upstream Downstream

machine machine

Machine ready

A

Board available

v
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C IPC

BUILD ELECTRONICS BETTER

| h'l “\ ]II \ "|
| | ll\ \
| ) [

A
ll\ I| II ]'\ 'I‘
||‘ ||| |I| II‘ 'l

[ ]]

\
|
'/ ),Ha.'."."e' ' /

I; I 1] "',';.}; !/, ipc.org

| |




Iy / / // 7/ / /1 ///AEEERNNNNNGS—— NN RN R R L
Challenge: Achieve high quality, yield, throughput — Data Analytics

Manyfacturing line — secure, real-time, big data sets (FEOL, BEOL) ——— : ]
+ Individual process control, reports, Cp, Cpk, dashboards e — ——
Multi-process Al learning models — driving 6sigma quality
4+ Closed-loop statistical feedback control
Time series performance monitoring
Line, cell, site, region insights
M2M comms/adjustments

.

World class Ind4.0 data analytics requires industry-wide,
open-source machine data communication protocol eg) IPC-2591 CFX

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia




How many adapters to you have to buy/build? <!F¢

“ Lasers et scanner

- W
L5
v
.
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Cpc
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- Crc

> Standard Name: “Connected Factory Exchange” (CFX) BEEA T[] #E3cHz
> Developed by IPC 2-17 & 2-17CN Subcommittee
> 120+ companies participated

CFX Version History: 1P 28V
Connected Factory

v1.0 March 2019 B it i

Vl . 1 J an u ary 2020 An international standard developed by IPC

« v1.2 October 2020

e v1.3 March 2021
* v1.4 December 2021
* v1.5July 2022

* Vv1.6 February 2023
* v1.7 August 2023

All CFX versions are backward compatible: —

« Solutions with mixed CFX support work together on the same network

« CFX version is communicated during connection, newer content is ignored by older instances
Standard & SDK Documentation shows additions / changes to each version

[ ]
BUILD ELECTRONICS BETTER



IPC.
CCFX - IPC-2591 Connected Factory Exchange (CFX) Architecture mor s

Network

M2M

Data Contextualization within IT/OT Network (options: MES, Routing Broker, Direct Networking)
Real-time dashboards, historical data mining, data analytics, operational reporting, traceability, alarms, notifications,
SPC reporting, machine programming, task flow management, manufacturing process definition, BOM importing, PN

management, design data importing, work instructions, document repository, revision controls, operator interfaces, etc.

A A A A A A

CFX Open-Source Data Layer; enables (a) M2M and (b) machine to IT/OT network connectivity

Y Y Y A 4 A 4 A 4

M1 M2 M3 M4 M5 M(n)

Machine to machine (M2M) communications: native CFX direct messaging; no middleware or adapters needed

Physical Equipment — Connected Machine to Machine / Assembly Line

CFX M2M communication (any combination)
—— CFX Machine to IT/OT network

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia
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Data Is Sent
O using = AMQP

Advareced Mestage Cusdng Proboos

* As secure as a bank
» Data encryption at source
* Broadcast & point to point

Data is Encoded

using {JSON}

Ah! Now | understand’

™

All 3 Critical Components Needed For “Plug & Play” 52}

BUILD ELECTRONICS BETTER

Data has Defined
Language

* Modular topics and messages

« Specific message content

» The basis on which to build
context
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Digital Manfacturing Io'[ Standard Cipc
BT G PR P AR @

CFX Topics, Messages & Flow Concept

Resource
Information # > =g= | Materials Performance # Ji W ‘%4 Production
System{s & R4t e N Mkl sE ] = 7

Data Is Sent|using Data has Defined

= AMQP ¢

iy ol S g Doy ® ol

Data is Encoded

CFX also works seamlessly with The Hermes Standard
_— (SMEMA)  CFXitSHermesppteE (SMEMA)D TL4EX] 7
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Remember all those adapters??? Circ

“ Lasers et scanner
PTE

- W
L5
v
.
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Cpc
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Cpc
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e HARIS
DIGITAHL

i Intellihub
Smart
Factory
Platform

SIEMENS
frngeivity e Life

&

Swieio
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Electronic Manufacturing Services Supporters of CFX - 32 Cipc.

adex ARC Dmmmm Celestlca E4DigiProces Bdongo

TRONICS

Y3 Emss Qe S=mee Ay HTS % Huawel

EMI (Dongguan) Asia Limited

D Al e MRS DI -2 High Technology Systems
/ \
e 2

A -
in?t% f?c LACROIX LOCKHEED MARHW .E,:?TWQZ@

i o ~
voschalecironic WESTSHORE  wistron zenTEcH @ 3DPHOTONIX

E!’ IONEER [ P P s @ SemeE  sumnytech F Vanguard e

member of SERO EMS Group

SELCOM GROUP

NNNNNNNNNNNNNNNNN

Worthington

How to participate: Join IPC-CFX as a Committee Member, Supporter, or Partner
BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia 3/29/2024



http://www.ipc.org/join-ipc-cfx-committee-member-supporter-or-partner

July 2022

IPC-2591-Version 1.5

Table 6-1 CFX Capability Requirements by Equipment Type

Table 6-1 CFX Capability Requirements by Equipment Type (cont.)
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Optical

Inepaction
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Through-
Hota

serion
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[r—
Vistality
i facipas Roncts Recps
Endpoint Class pre—
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Through- e
Automated Solder SMT Automated Hole b S omns setue
Generic Labeler/ Paste Mounter Optical Solder Component :.mmw
Equipment Laser Stencil Inspection (Pick and Inspection Reflow Reflow Selective Insertion Test Conformal -
Category Capability Endpoint Marker Printer (SPI) Place) (AOI/AXI) Oven Profiling Solder (THT) Equipment Coating Cleaning o ooy
B ainng | Mt Sockrg
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Equipment Data
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Unit
Disqualification/ o] o
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Trace Camogory Gapaility
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ol Patn
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IPC.
CCFX IPC CFX Qualified Product List -29 <Cuirc

Manufacturers with Qualified Listing on the QPL

YBEROPTICS essemtec,” europI{'\cer

ALEEC/EI';:: A Sm pT z?gazgilnﬁotng E I{ D Cye gy Leadership. Global Solutions. ANANCDIMENSION DIVISION -"..
cortl  HELLER sE"
7 FLEXLINK .::vv FIs. 2 () KIEN GKG o’ electronic NpysTRIES [TV ERE.

o’ GENERALTEST W Enjoy Testing

W =
TS o T mIRTEC (Nordssn OMRON PARMI -

THERMAL SYSTEMS

‘“robotas SAKI sonic TRI " Vv's5coY $iFrex®

optlmlsmg hand assembly innovation
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AccuLoGIC /27 kurtzersa  @YAMAHA

w_’

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia

3/29/2024




IPC CFX QPL — Inspiring confidence and trust

Developed by the Industry, for the Industry, Qualify your equipment to the IPC CFX Standard 2591

CEFx: Cree

AOI/AXI SPI Pick & Place Stencil Printer Automated Test Solder Reflow | Through-Hole Reflow Cleaning Generic
Labeler / Laser Equipment Oven Component Profiling
Marker Insertion
_ _ I P
Al eader= AlLeader= ersingthe erting o / HELLER = > ried
-co0e -co0e ASMPT 32 ASMPT 5 FLEXLINK / @g‘ﬁﬁ =ty | .. robotas 1@5 MBie ) YJ LINK
europlacer europlacer - ~ ™
cvaenorrios | CKD - = sonic | TR| |/TWEE
innovation
GOPEL GOPEL :
Qe (37 essemtec,: : .
lect lect o
Bs&s‘eec L?\T‘?f W>e ecyf‘orrﬂff : oo GKG m YJ LINK sonlc
e $rus | §rua —
Jp—
MIRTEC | MIRTEC ITVW ERE
™| TR
i |
innovation innovation
[ | [ | o
IEE I=EE
ZHERHUAXING ZHENHUAXING
OMRON
ViTray®
mr;son
. . #
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DPMX and CFX - Design Through Manufacturing 4.0 FIowQPc@

« No human “touch” of data
« Manufacturing attributes added to DPMX file
« DPMX delivered to machines by CFX Message

« Machine vendors parse DPMX file PC.
pPmx:- IECHE5EH
v' Assign To Line IPC.
e v
v Circuit Diagram , Customer BOM v Create Work-Order CCFX IPC-2591
v PCB Layout Production BOM v Execution Control
v Design BOM v" Manufacturing Profile

Manufacturing Manufacturing

PCB Design Engineering Execution

C IPC.

BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia 3/29/2024



Hermes — CFX Interoperability Cipc

> B

Hermes Line

Insertion Conditional
Q Event Route
Hermes L Place L = Inspect BES SR Reflow
External Hermes
Magazine Externgl
Magazine
IPC [ IPC IPC
CCEx: CCEx: CCEx: CCEx:
Hermes Hermes
External External
Panel Panel v
D External [j

Process

MES Supervisory System(s) / Hermes Line Manager

s
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Objective:

Transfer known bad mark information between MES and machine, so that no or only
one machine must detect it by itself

O Board with 6 subpanel, 2 bad marks = VES
SubPanel1 OK
» | SubPanel2 XouT
———» | SubPanel3 OK
SubPaneld4 OK
SubPanel5 OK
SubPanel6 XouT

Multiple situations:
Bad marks known before SMT process (data from supplier/previous process$)

Bad marks detected by first inspection process (SPI)

/TN T~

Proposal

Simply add Skipped status to ValidationResult (MES ->
Machine)

and [estResult (Machine -> MES)

ValidateUnitsRequest/Respons

= b (4
== . .- LR LI
i 4 r L) J
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Secure Design File Server
IPC.

Closed-Loop data
and parameters.

9 Inspection data
v and conditions.

Design BOM

and layout.
e e @ L N

OOO’

V|rtual model of
entlre PCB data.

©Copyright 2024 |PC Asia
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| Cpe.

> Share and transfer product information across multiple lines seamlessly.
> Ensure the same information is used for the creation of the product.

> Collect accurate model information to calculate production metrics.

> Monitor and validate inspection conditions for quality assurance.

Secure Design File Server }

SolderFillet (50111)
Coplananity (63240)

PadOverhang (78018)

LeadPadOverhang (132166)
Missing (140993)
BUILD ELECTRONICS BETTER ©Copyright 2024 IPC Asia 3/29/2024



CFX: Smart Factory Superhighway Cipe.

> @
Interoperable (&6 (&(‘ 3 (006 ® o c? ™ o S »
ot O P RS Lol e
Applications S %{(}(\e‘g %0@& S C’\/ooQ “\(&@@&‘\\ &
> W ®)

Interoperable
On-Ramps
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Looking Forward to the Future of EMS

» Primary goals - reduce, eliminate false calls
» Key points - training / learning Al algorithms applied to tools and software
» Intent - reduce, eliminate false calls and escapes

éA%H'rlrently, when defect found by machine, OPERATORS are making the call to clear or confirm the defect. THIS IS

» Instead - move the decision point from operators to and Al-based tool

» Opportunity - next gen SPI, AOI, AXI tools need to have Al-base decision capability. This will be a big step to improve
quality and reliability at SMT manufacturing.

Now think all this data!!!!

Data needs to come from the equipment to make this happen - do this.
allows multiple equipment suppliers to participate.
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The Rise Of
“AI”
Software

“HI” Human Intelligence:
Creative, imaginative, innovative
Domain expertise

Limited attention span...

“Al” Artificial Intelligence:

Focused, repetitive, reliable,
scalable

* Automation through algorithms
« Known the causes of issues

Smart = HI + Al
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| Cape,

Inform

& _ Exception

Modify

4

v

Exception 8
&l Modify
Program & Setup Alteration |mageI lDeCiSion

i

React

Factory

Contextualized Events

a

4

Pick & Place
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Interoperability Does Not Stop With MBD,DPMX,CFX  Circ

IPC-2551 Digital Twin

Product Manufacturing Lifecycle

> Design Intent Supply-Chain

> Product Structure —>  Stations & Assemblies

> Mechanical Design — Configured Paths / Storage

> Electronic Design > Equipment & Tools »  Operating Modes
A

A 4

Design BOM & Components Sy EE—
Design Traceability LDl —
Production BOM Damage Models

Digital Thread Recycle

\ 4

A 4

v

A 4

Material Traceability Subassemblies

A 4

Elements

Process Traceability
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The Global Standard for Machine-to-Machine
Communication in SMT Assembly

= SMEMA replacement with Smart functionality/
PCB Digital Twin

= CFX: Ling/factory co-ordination

CCFxi:

IPC-2581 DPMX

BUILD ELECTRONICS BETTER

IPC-2591
Connected Factory Exchange

= Electronic design data

= CFX: Safe, secure delivery of data to
engineering & machines, with DFX feedback

IPC/DAC-2552

and machines

Standard for Model Based Design a
(MBD) for Digital Twin Factories
« The complete 3D physical &
functional modelling of materials
= CFX: Communicate data to engineering

©Copyright 2024 IPC Asia

IPC-1782
Standard for Manufacturing/Supply Chain

Traceability of Electronic Products
= Internal traceability, plus logistics integrity assurance
= CFX: Full data collection supported

IPC-2551
International Standard for Digital Twin
= Defines interoperability of digital twin
data between solutions
= CFX: Shop-floor data exchange

IPC-1792
Standard for Cybersecurity in the
Manufacturing Industry Supply Chain

= How to manage cybersecurity incidents in
manufacturing
« CFX: The knowledge of what products may be affected

3/29/2024




IPC CFX Demo Line @productronica South China Circ
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IPC CFX Demo Line Application

IPC CFX Demo-Home Page

EFx»  IPC_CFX Demo Line - ttp://ipc.devicemate.cn

IPC—CFX Demo Line

C c’ﬁ 218 INC-CFX D line Machine Conrected by JWI Software
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http://ipc.devicemate.cn/

- -
— Chuck Li Standards B‘I’rector, IPC Asia
Mobile”: +86 181 2993 1518
Email: ChuckLi@ipc.org \
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