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Engine Control Unit Electric Power Steering Car Audio

Chip resistors : RK73 Precislon chip resistors : Current detecting resistors :
Antl sulfuration: RK73_RT RN73H, KPC SR73, UR73

High power chip resistors : WK73 Current detecting resistors: High quality sound : RK73A
Current detecting resistors:SL  PS, TLR, SL, LR Precislon chip resistors : RN73H
Antl surge resistors : SG73/S/P  Antl sulfuration surge: Choke colls: LPC, LFC32

CarNavigation
Choke colls: LPC, LFC32

Smart Key System

High freq. Inductors : KL73, KQ, KQC SL, TSL

High freq. Inductors :
KL73, KQ, KQC, LFC32
Transponder colls : KT

Chip fuses : CCF, CCP, TF
Chip varistors : NV73DL
Thermal sensors : LT73V*

Antl sulfuration surge: SG73/S/P Chlp fuses: CCF, CCP, TF

SG73_RT Surge absorber: SA

Chip varistors : NV73DL Hybrid Vehicle Chip varistors: NV73DL zs,a,:?:gef:::,tl:zlreslsmrs.
Power resistors: ‘

Thermal sensors: SDT73V Thermal sensors: LT73V*

BGR, BWR, BSR

Air Flow Sensors
Platinum thermal sensors:SDT101B
Precision resistors : RN73H, KPC

Engine Ignition
Ceramicresistors: CPCN

Transmission Control
Current detecting resistors :
SL,TLR, WK73

Thermal sensors : SDT73V T R T

Temperature Compensation
For Various Sensors
Thermal sensors: SDT73V, LT73V*

HID - Headlight Control
Antl surge resistors:

Lamp Burn Out Detection

Circuit Air Conditioner
SG73/P, SG73_RT : Tt
Current detecting resistors : . A St Control System Tire-Pressure Monitoring Instrument Panel, Power Seat Control
SL, LR, BPR urrent cetecting reslstors:  cyrrent detecting:SLTLR ~ System Electronic Relay Current detecting:
Precision chip resistors: LR, B WIS : Thermal sensors:LT73v*  Highfreq. Inductors:KL73 Current detecting resistors: SL, TSL, BPR, SR73
RN73H, KPC High voltageresistors:HV73 v, 1c40rs : Nv73DL Transponder coll (Recelver): KT  TSL, SL, TLR, SR73, WK73  Varlstors: NV73DL
Varistors : NV73DL

Thermal sensors : SDT73V
LED current limiting : MOS
Choke colls : LPC4235

Current detecting resistors:

DC/DC Converter
Current detecting resistors :

SL,TLR, LR72, LR
Precision chip resistors : RN73H, KPC
High voltage chip resistors : HV73

Exhaust Emissions Sensor
Control Circuit

Precislon chip resistors : RN73H, KPC
Current detecting : SL

Thermal sensors : ST

Battery Management System
Precislon chlp resistors : RN73H, KPC
Current detecting resistors : SL, TLR, PS

4WD Control System
Current detecting resistors : SL

CAN-BUS
Varistors :NV73DL

ABS -+ Brake Control System
Current detecting : SL, SR73
Precision resistors : RN73H, KPC
Thermal sensors : SDT73V

Body Control, Motor Control for

Power Window, Door and Mirror
Current detecting resistors :

SL, TSL, SR73, WK73
Antl surge reslistors : SG73/P/S
Varistors : NV73DL
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Factory of the FUTURE

Collaborate. Modernize.Transform.

» ME. TR, BB
Vision
B=
To harness the full potential of factory of the future / Ind4.0 technologies.
ROFBRETL /T Al4. 05 ARHE S
Collaborating with companies solving real business problems, delivering measured business value, and
enabling a sustainable electronics manufacturing ecosystem.
SREERMENLERIRE, TR EHHIREAMELARAEE eI F - mblEES RS
Driving the industry to Build Electronics Better

Xep T E ISR T

Approach

Hi&
Intended to promote and accelerate modernization across the electronics manufacturing industry
SeEAERNRE F e mahEr WAL
Structured to foster industry-wide awareness, collaboration, and adoption

SRUEANTWHRIR, IMEALEREES

Value

iniE
Implementation focused; BREEFTISEHE;
Help companies attain business value and ROI within their own operations

BEATEREEES N PREEIMNEINRERIR

Utilize IPC network to drive collaboration, awareness, learning, sharing, and implement new solutions

RAFLAIME. 2R, F3. HELIRBUTHEMRRGE
Drive unified, standardized, and simplified industry transformation
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Cchm IPC Factory of the Future 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 85XI 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 ENHHRZB 4= R HliEHnA SR I E R /5 200 B AR E

IPC-2591 Connected Factory Exchange (CFX)
IPC-2591 BEXT) ##E5c#a (CFX) fRfd

IPC-1782A Standard for Manufacturing / Supply Chain Traceability of Electronic Products
IPC-1782A BB F = FaRIH ISRt R s AT B B M 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 FliEN R 5EMLE L 2 BN E IR NE R

9 =
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F2 Modernization

F2IMAHESER

Individual

Factory/Company
MEII /1 AF

OEM, PCB, EMS,,
Components, Mechanicals

B, HU

Current adoption level across industry

Individual Company view
MEATE)RA

New technologies & processes
FARFIARAE,

Productivity, efficiency, ROI
&N, WE, ROI

2013 - 2020

Integration Levels

EMS PCB

OEM Product Supply Chains
OEM=m{ft Rt
New product introductions using trusted supply chain
partners

5 | Bt fbd s A A SRR R SO

Cpc

la  lea oo
bot 05 hot £ ot £ b

Electronics Manufacturing Industry
BFFmaliEiTik

Common Supply-base servicing multiple OEMs/markets
EFRMRLRIEIRSS Z NOEM/THZ
Regional & Global Supply Chains
X AFNIEBRIHERE
Various Markets (Aerospace, Automotive, Consumer)
ZEUTE (=, 7%, BESm)
Big and small companies (Tier 1 — Tier 5)

FREXQNTRNAT (BIR1ES)

OEM-defined ecosystems

OEMESHETRESR

Faster cycle times, quality/reliability
BRIEATE, REMARMGE
Data driven supplier management
MR IR SRR

2025

Not many are thinking about or addressing this

Industry-wide view & transformation
BTV ROFIRTNEEE
Modernized infrastructure for industry benefit
XTI B AR E
Excellent fit for IPC Industry leadership
TRERIPCITWARZER

2030

Complexity, coordination, industry standardization need increases

S, R, TUARECERIEM
BUILD ELECTRONICS BETTER
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#2 Apply appropriate Factory of the Future Disruptive Technology Stack

technalogies as noadad Common design data protocol — Digital Product Model Exchange/iBFRZITEIEIMY

BRRSIRA  somsmg
Common equipment data protocol - Connected Factory Exchange (CFX)/ERRIREHUEIMNY—
T [EERERSR (CFX)
Data Analytics/Predictive Analytics, Big Data/Business Intelligence (Bl)/Z3B o tr/FulltEntr, K&
yE/mERE (BI)
3D Printing/Additive Manufacturing in Electronics/EBF = g HIE R HI3DF TEN/ B4 HIiE
Artificial Intelligence (Al) / Machine Learning/ ATZ58E (Al) /#2253
Al-Enabled Inspection/Eiz FHAIRIREE
Automation/Ezift,
Industrial Networks (IT/OT Convergence)/F= M4 (IT/OTRES)
CAD, 3D Design/CAD, 3Di&it
Robotics/Cloud Robotics/ Cobots/{88 A/=H128 A/FIMEHZEA
Simulation and Modeling/{FEFf1#E1&
Al Human Presence Detection/AlI A RTEZIRN
Cybersecurity/MWEZ&E
Industrial Internet of Things (I1oT)/ TM4ELXR (110T)
Smart Sensor/Actuator Technologies/ZBERN /AR TEEIA
Cloud Computing/=it&
Augmented Reality/Virtual Reality/t&5&HI L/ EEHIIIEE
Digital Twin/Digital Thread/#{=FZ=4 /8%
Digital Transformation of Operations and Supply Chain/iIzEf1{t RIS 5 EY
Systems Integration/ ZZFtEERL,
Cyber-Physical Production Systems (CPPSs)/{SE¥IEF=RER % (CPPSs)
Blockchain / Digital Supply Chain/XHR$§&/E 1AL R 5

BUILD ELECTRONICS BETTER
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Image Source: Accenture



Knowledge

/ Information \
/ Data

Where is the data?
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IPC-2581C Generic Requirements for Printed Board
Assembly Products Manufacturing Description Data

and Transfer Methodology
ENHItRABH = mbl SR SR e T i ZAE R ZE RN
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Manufacturing Hand off Challenges

& 5
=i , Fay
41‘3'&.2 = [

i (3

Design Artwork Mfg
Divisions \ (Gerber RS274X) Divisions

DFM
P\SS\J o Analysis
g™

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

BUILD ELECTRONICS BETTER




Current data formats are inefficient )

No digitalization; no smart processing

Format Description

Gerber Graphic picture, unintelligent
* impossible for automatic processing

GenCAD/FATF Obsolete standard
Nobody maintains this standard

ODB++ Proprietary standard
Compatibility risk over time

* Business risk if you are Py

Artwork
(Gerber RS274;

|

Business impact

process

* Takes very long time to \“\‘LII ‘o‘
A

¢ Business risk for stencil

preparation

* Difficult for digitalization

e Business risk ‘o‘

+ No support A

&

not a customer of owner R
of standard

Blocks the possibility for smart processing & digitalization

BUILD ELECTRONICS BETTER



Manufacturing Feedback Challenges

F:—
[0
1 Gooo)
Mfg
Partner
560 rber
\\9@ (Gerber RS274X) Reverse
engineer the
@ @mmm & design
\Q "’4407779

rt factory automat

Assembly

&
Test

Smart factory automat

5[‘}

i a‘\d ?\3@5\

ePaper

> Yo" 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)

IPC2581
A Single XML File

Netlist §Artwork B Test

EchI
JPEG

Drill

Assy BOM jReadme

h “WF .se
eng’ . °r the
design

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

BUILD ELECTRONICS BETTER




Cpc

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
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IPC-2552 General Electronic Components Model

Based Definition (MBD) Standard

IPC-2552 i@ FroaafrE T REIE X (MBD)tHE

ipc.org ==p
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Implementation
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Cpc
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ipc.org
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Cipc

BUILD ELECTRONICS BETTER

IPC-HERMES-9852
The Global Standard for Machine-to-Machine
Communication in SMT Assembly

REMFERABEPN RN EEH 2 ERIRE II

IPC-HERMES-9852

ipc.org ==p




ON | | OFF

Challenges
Highly automated / digitalized industry with more need of data
Full integration of the equipment
Need of direct machine-to-machine (M2M) communication

Need of simple integration into high-level systems (MES, loT...)

BUILD ELECTRONICS BETTER

Old M2M Standard

Based on “signals”, no data at all
Needs specific hardware

Is expensive

Restricts quick changes in line layout
Can be hardly adapted to future needs

9/15/2023



Load  Print Place s—CPl  Shield T Repair F-Test

|- 7 -
Manual conveyor adjustment = AR
Yy J —_——

— N =

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

-

BUILD ELECTRONICS BETTER

9/15/2023



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

Example

Load Print SPI

Manual conveyor adjustment
Barcode reader adjustment

BUILD ELECTRONICS BETTER

9/15/2023



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 9/15/2023



Rl T —
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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...

BUILD ELECTRONICS BETTER 9/15/2023



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

> Proven Ethernet. ONE Interface, ONE Standard!

BUILD ELECTRONICS BETTER

9/15/2023



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

BUILD ELECTRONICS BETTER 9/15/2023



Cpc

From ASMPT

BUILD ELECTRONICS BETTER 9/15/2023



Cpc

From ASMPT

BUILD ELECTRONICS BETTER
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C IPC

BUILD ELECTRONICS BETTER

ipc.org



Ry / / /// 1/ /S 1/ AEEEERNNNNNCS——— N AN R R 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 March 2021 [itez
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When it doesn’t work..... Cipc
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> Standard Name: “Connected Factory Exchange” (CFX) BEEL T £E3cR
> 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
 v1.3 March 2021
 vl1.4 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

[ ]
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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

-
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Data Is Sent using

O = AMQP

mmmrm

* Assecure as a bank
* Data encryption at source
* Broadcast & point to point

Data has Defined
Language

Data is Encoded

using {JSON}

2 :234:11.6757
"346be717-6421-4

* Modular topics and messages
* Specific message content
Ah! Now | understand! * The basis on which to build context

: YNT 1224

AII 3 Crltlcal Components Needed For “Plug & Play”sc3l “Bi#HEIH” KIS mBEER
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Digital Manfacturing loT Standard CiPc
B S YR P B @

CFX Topics, Messages & Flow Concept

A}

Resource
Information o <z= ' Materials Performance @i L. s== g | Production
Systemfg B & 5t : S N k) sk ik b" "4 He e
Data Is Sent ysing Data has Defined Language
= AMQP

Data is Encoded using

CFX also works seamlessly with The Hermes Standard (SMEMA)
_— CEXiL S Hermes e (SMEMA) TZEX] #
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> |PC-CFX standardizes the message content and the communication protocol

> Standardized messages have the same format across all machines

= Any machine can talk with any other machine without translation (middleware)

> EMS and OEM can interpret data the same regardless of machine vendor

Essential for mixed-equipment lines

- ~IPC.

It is a single way to report performance

> Sets IPC-CFX apart from other protocols 'y f CFX
: . B ?
= For instance, SECS-”GEM f’)r)ly specifies how ! | R | i ) | Data Pipeline T
data are sent, not “what” is sent 'i[ ’I[ ‘i[ i
= Each machine decides for itself how to pack it ’ = e o
its information into SECS/GEM reports ® I (. @ |

> |IPC-CFX is 100% plug and play

Not plug and play

Integration nightmare
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CFX data archive CFX data archive

CFX Archiver Tool CFX Archiver Tool CFX Archiver Tool
(like a SCADA Historian) (like a SCADA Historian) (like a SCADA Historian)

CFX data archive
Existing CFX
Software

Plug and Play Free, Open Source

Just Point the Machine Message Router
at Your Archiver

Machine § Machine Machine

One CFX Machine Many CFX Machines Existing CFX Machines
No Existing Systems No Existing Systems and Installation

RabbitMQ

The first step is to start recording the rich CFX data your machines are producing so you have it when you need it

BUILD ELECTRONICS BETTER




(NLP)

1 1

ey
Your Existing 3rd Party
Bl Tools Experts

APACHE (Apache)

BORILL Presto ™ pume

1 1

E CFX data archive E CFX data archive
E CFX data archive E CFX data archive

BUILD ELECTRONICS BETTER

Notes

CFX Data is in JSON format with a fixed schema

This means it is compatible with modern software
Literally just copy your CFX archive files onto a computer
running free, open-source tools and query anything you
want to know about your machines

It works for 1 machine and it works for 1000 machines

Easily sharable if you want help solving problems
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Industry Support
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i Intellihub
Smart
Factory
Platform

LEANBI
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Ingerasily for e

&
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vayo
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Electronic Manufacturing Services Supporters of CFX - 32 Circ

adex ARC Dmmmm Celestlca E4DigiProces Bdongo

TRONICS

[T S Q= SS=Tiecs A\ HTS S nuawe

DIMENSION DIVISION . High Technology Systems
@

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

i g ~
voschelectronic WESTSHORE  Wistron zenTEcH @ 3DPHOTONIX

R R

POWER SOLUT
eeeeeee SERO EMS Group
OOOOOOOOOO

NNNNNNNNNNNNNNNNN

Worthington

How to participate: Join IPC-CFX as a Committee Member, Supporter, or Partner
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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.)

Automatsa
Optical
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IPC.
CCFX IPC CFX Qualified Product List - 28 <Cuirc

Manufacturers with Qualified Listing on the QPL

YBER OPTICS' essemtec ) europI('\cer
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sakisonic Tl ®* V' 550" 3 Frex® YWY UNK 2=Z8%na
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ACCULOGIC Ronusypartiestt
Let'’s Test
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IPC CFX QPL — Inspiring confidence and trust

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

Cpc

TECHNOLOG

AOI/AXI SPI Pick & Place Stencil Printer Automated Labeler/ | Test Solder Reflow Reflow
Laser Marker Equipment Oven Profiling
AlLeader= AlLeader= ASMPT 5 g { FLEXLINK G HELLER @
WM A ’ ASMPT 2 ° EE%EEET!!?T INDUSTRIES ‘
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ZHENHUAXING

i T rearw Y

W H B EH W . E

&,
ZH=ENHUAXING
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IPC-CFX Industry Adoption




> Over 100 global companies have publicly indicated their
support for IPC-CFX

> E M S / O E M man ufa ctu r| n g p artners ASSEMBLY  .icaone excuusves INDUSTRES TECHNOLOGES COLUMNS MORE MEDIA

Lockheed Assembly Plant Adopts IPC-CFX Standard,

> Software support services
Creates ‘Smart Factory’

> Equipment vendors

> Industry partners

> Lockheed Martin announced Smart Factory supported
by IPC-CFX in January

> Lacroix in France implemented CFX in new factory

> Many other EMS and OEM companies working IPC-CFX W T S =
without public announcements s e o

January 14. 2022

the IPC-CFX standard for its surface-mount production lines, enabling the

KEYWORNS Asdanes indieten | defense contractor to turn the facility into a smart factory.

> One vendor on IPC-CFX team indicates 90% of new
equipment orders require IPC-CFX

> Expect to see more announcements in the days ahead
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DPMX and CFX - Design Through Manufacturing 4.0 Flow Cipe

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

« Machine vendors parse DPMX file PC.
Dimx:- [IEC256H
v' Circuit Diagram v’ Customer BOM ¥ Assign To Line C"’c»

v' PCB Layout
v" Design BOM

v Execution Control

v" Production BOM v' Create Work-Order \ CF)X: [IPC-2591

v" Manufacturing Profile

Manufacturing Manufacturing

PCB Design Engineering Execution

C IPC.
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Hermes — CFX Interoperability Cipc

> B

Hermes Line

Insertion Conditional
Q Event Route
Hermes L Place L = Inspect =S SR Reflow
External Hermes
Magazine Externgl
Magazine
IPC [ IPC IPC
N Cerx: CeFx: Cerx:
Hermes Hermes
External External
Panel Panel v
D External [j

Process

MES Supervisory System(s) / Hermes Line Manager

e
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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

Multiple situations:

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

* Bad marks known before SMT process (data from supplier/previous process)
* Bad marks detected by first inspection process (SPI)

Proposal

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

/TN T~

ValidateUnitsRequest/Response

v
PnP

/ + Unitsinspected (via Broker)

_ L 5 : 1 g A = i -
] ' . n HE] ML i i L "j I
: S . r kY. li = o
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* Primary goals - reduce, eliminate false calls

Key points - training / learning
tools and software

S OPENAT

. Currently, when defect found by machine, OPERATORS are
kKing.the call to clear or confirm the defect. THIS IS BAD!!!!

oyl he ol perdlrs to and Al-b
i

* 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.

64
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The Global Standard for Standard for

Machine-to-Machine Manufacturing/Supply
Communication v ranes s IPC-1782 Chain Traceability of
in SMT Assembly Electronic Products

~—IPC.
IPC-2581-DPMX CFx IPC-2551
IPC-2591
Connected Factory Exchange
Electronic International Standard
Design Data for Digital Twin
Model Based """ """ Standard for Cybersecurity
Definition vy " "y 7

Foundational to enable Factory of the Future & Digital Transformation of Electronics Manufacturing
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IPC CFX Demo Line Cipc
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IPC CFX Demo Line Application

IPC CFX Demo-Home Page

CFEXC - IPC—CFX Demo Line

IPC—CFX Demo Line

C c’ﬁ 218 INC-CFX D line Machine Conrected by JWI Software

FU-UIX Derro Uine Messoges Reccieed [
Dased oo IPC-C 2957 and BL-HLNLRS-452
~

Printer = Mownter Reflow

Units M Yield

100%56 I =Tl = "‘i’ﬁ

ravra

TR -
T ProdeciaeWorStaned
U . Ak e (0 20739312 s
sy Neoaac 0 { W orak 0%

Wl akebw )

Messages Received - X rodecaze WodkCangeied

" HuAwEI > |

L ) < NIHON SUPERIOR. e e AR
PSR el -t)

XIYANJIING

67 =
BUILD ELECTRONICS BETTER


http://ipc.devicemate.cn/

Cipc
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Thank you.
Questions?

Chuck Li IPC Standards Manager
Mobile : +86 181 2993 1518 (WeChat)

Email: ChuckLi@ipc.org

ipc.org ==p
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