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= Zuken Corporate and Solution Overview
= CR-8000 : System-level Design Platform

= Challenges and Roadmap for 3D Printing of Electronics

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2016



The Partner For Success

Zuken Corporate Overview
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Zuken is a Global Operation ZUKCEN

uken USA Inc.

Zuken |Ith- North American
Worldwide Headquarters
Headquarters

Zuken GmbH Zuken Inc. ad
European Headquarters Worldwide Headquarters ican Headquarters
Munich, Germany Yokohama, Japan Westford, Wrassachusetts

More Than 30 Offices Worldwide
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Zuken Technology Scope ZUKEN

Leading-edge EDA/CAE System integrated with Enterprise PLM

Engineering Design Automation for Electrical Design Process, CAD/CAM/CAE, Co-Design
System-level Electronics & Conceptual Design
System-level Circuit & PCB design & DFM
Inteconnection design with Wire-Harness or Flexible PCB
System-in-Package & Module Design & DFM
SOC/PKG/PCB Collaboration Design & DFM
Electro-Mechanical Collaboartion Design

Product Data Management, Product Lifecycle management for Electric & Electronic Products
Library Management & Design Data Management
Integration as Electric and Electronic EDM with Enterprise PLM Environment

Targets of Zuken’s Design & Manufacturing Solution '

_.f”

Single Board 7 Single Chip System in Package Design System in BOX System of Systems

Design Multichip (Flat Layout) 3D/2.5D/TSV Chip Stack Multi-Boards with with Units &
Package Design & PoP/PiP Module Wire-Harness/Flexible-PCB ~ Wire-harness/Network
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Zuken Product Portfolio ZUK€N®

A Reliable Partner for Electrical and Electronic Design

Product-centric design

PCB and IC Harness,

Package Cable, and Inte/llgent ‘
electrical design

CADSTARI

Library and Design
Data Management

Engineering data
management
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The Partner For Success
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2~ System Planner
) Design Gateway
% _Design Force
4 DFM Elements
4. DFM Center




System-level
Conceptual Design

Module/Function Block
Reuse Design

Wire Harness
Co-Design

CR-8000: System-level Design Platform

2~ System Planner

* Block Diagram Design

e
>

ZURKEN

Area& Space Feasibility
Check and Optimization

A

* Function/Board Partitioning
* Multi-board Floor Planning
» Space & Connection Planning

OO |

Conceptual Level
SI/PI/Thermal Analysis

|

¢) Design Gateway

SPICE/Saber/Simplorer
Integration

FPGA
Co-Design

» System Circuit Diagram
* Hierarchy Design

Verilog/Verilog-AMS
VHDL/VHDL-AMS

Multi-Board Concurrent
Team Design

A

* Modular Design
* Rich DRC & Design Review

unction/Block/Module/Hierarchy

Circuit Rule Check
for System-level

Multi-Area Concurrent
Team Design

SOC/PKG/PCB
Co-Design

Mechanical 3D
Co-Design (Detail)

i

£ Design Force

4

Embedded SI/PI/EMI
Sim. for System-level

* Single & Multi Board with 3D
* Constraints Driven Design

N

Intelligent Router
DRAGON Router EX

System-level High-Speed Constraints & SI/PI/EMI Analysis \

3rd Vendor SI/PI/EMC/
& RF/Thermal Analysis

JTAG System
Co-Design

Test Process
Co-Design

Data/Variants/Version Management linked with Design Structure

DRC & EMC Adviser EX
for System-level

Library Management for Components/Symbol/Footprint/3D Model/Modul
Physical Constraints & Manufacturing Rule

* Intelligent Routing >

* SI/PI Engine Embedded %
q|_§ —

T

4 DFM Center

a

 Paneling & Manufacturing =

* Multi CAM Format support §

-+ Artwork & Paneling

* MRC and CAM Generation

Manufacturing
Rule Check

w\ E |
LY /|
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Key Focus Areas for CR-8000 ZUKCEN
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Supporting the Latest Technologies with CR-8000

§ECHNOIOBY.

- World’s highest performance with large Scale Design Data

High-Performance Verification

High-Performance Design Ultra-Large Scale Design

Intuitive User Interface, Unified Interactive & Automatic Design pr AGoN®*

Differential VIA/Rules by area Integrated Constraint Browser

Interactive & Auto-Routing

EXB~BIE

- Supporting New PCB/SIP/3D-IC Technologies with Native 3D Graphics

Embedded Components PoP/PiP/3D-IC/TSV Dynamic Technology Editing

“n II-| |I|“||I| |
o
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Supporting the Latest Technologies with CR-8000 ZUKCEN

£ Design Force [} (= B %X

‘ Home I Restriction/Block | Track | Area Fill | Component I Figure I Check | Utility | Package | Multi-Board | View c B 9-¢ BEQ LR ¢ @O
—

£ Board.dsgn” a | £ Wirebond.dsgn =] £ upperdsgn

£ lowerdsgn

£ Chip3.dsgn [el[&@][=]

& Chip2.dsgn &- Chip.dsgn

~
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Supporting the Latest Technologies with CR-8000

Home

Mults-Boa:d

rmn‘ @ QuZoom  4@Pan Gl Save Display Area = S New Window = Tike
- @ Zoomin & EllLond Display Ares ~ B Close Window &

= Cascade
3D View Preset View

2, Zoom Out P Previous View & Window List ~

20 t
£ Layout Browser i x

= Tree -

Name Visible Color 2
Layout
= Dsts
= Nets =
Signal

"

14

Power

Ground

Clock

- Other ]

+) Pins B i

inOut ]

Input

Qutput

Power

Ground

Other 1
# Cells A

StdCell r

10 =

i pm— w - '

S Filter -

Select by: @ Endlose Overlap

Select mode: © Netist @ Layout

£ TCL Command Execution Environment

Info: Cell View chip/t_pg_gde/idl is saved!
Info: Cell View chip/t_pg_gpio/rdi is saved!
Info: Celf View chip/t_ddr/cdl is saved!
Info: Celf View chip/t_ddr_ul/rdl s saved!
Info: Cell View chip/t_sata/rdl is saved
l - a) Info: Cell View chip/_usb/rdl is saved!
Info: Cell View chip/t_serdes/rdl is saved!
Info: Cell View chap/L_serdies 0/edl is saved
Info: Cell View chip/t_serdes_1/rdl is saved!
1 r. I ™| i I ' l .l [.l ° ’ I.I g Info: Cell View chip/t_serdes 2rdl is saved!
- Info: Cell View chip/myChip/rdl is saved!
Info: Celt View pkg 1222/ myDesign/rdl is saved!
Info: quiOutput.c guiFireViewChanged{void)
Info: Chip size = 9000000 X 10500000
Info: guiOutput.c guiRepaintCanvas(void)
D:/Documents/ZIW/2012/demo2/no> I

g RELC V-7 B OX BN ¥ 3

=3 '}
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Supporting the Latest Technologies with CR-8000

Home | Restriction/Block  Track  Areafill Component Figure  Check  Utility  Package  Multi-Board  View
~* & Padstack | Rectangle Rectangle | [Y0ra Rotate Dra Rotate A Reshape =
g A B v 2 an [T [ B & B[S
OPad | @circle G circle Slayer  AhFlip Slayer  AhFlip X Delete sy
Polygon Polygon = = Constraint Technology Rule | DRC ADM/DRC
P A Earc [Fy Relative [ Relative L Select

Browser  Editor~  Editor > Results
Area Fill Cutout Move Duplicate Edit Design Rules (

£ Layer Settings

5 Layer Set

Layer set list
|2
L2-L4-CompArea-A (embedded comp)

|| © user4
t.cr':r‘)[jl c,?fér_’. . | @ Users
1c8 : @ Users
GND GND GND | © User7
GND4  GND_S GND_6 % O Users
) Userd
GND | © uUsert0
o2 @ © Userll
) User12
"' EE X
) User14
| © uUser1s
a1 ® 6 0@ © werts
© User17
User-18
) User19
| © user2n

o o o o o

User-Comment
L) Trueninshane-A @1 [ 21

- - > L Set: Add... Ove it

| ‘ (6 | Properties | Layer Settings
T A - a
1€CNNOIOZIES

:

I. ‘Selected objects:0 | [] Conductorl REC v 57l 8 8 X B WEFE $ o "B & ®-
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ZURKEN

Enabling Collaboration with CR-8000

Design & Review with System-level Design (PCBs & Interconnections) )

System-level DRC & Verification System-level SI/P| Analysis CR-8000 Technology Partners

NATIONAL
A KEYSIGHT ymsmumm'rs~
csT

SYNoPsYs

elerating Innova

W Sisoft WS

\,
Collaboration with Other Design Process

SoC/PKG/PCB Co-Design FPGA Co-Design @ GPM Electro-Mechanical Co-Design
T /NATE VA .I."-,.. “ e —
HLATTICE i

£XLINX. |

| ALLIANCE PROGRAM

penficcess
LEF / DEF &5

\_.

Concurrent Parallel Design & Team Design from Different Locations

Multi-Area Concurrent Design Multi-Board Concurrent Design Multi-Object Concurrent Design

auu.l. ; "-i'aa - eUEEEEEEEEEEEEEEEEY
DESISIMETOCESS =L CRTA.. B o

eEEEEENN
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Enabling Collaboration with CR-8000

3.4.3 ANSYS Multi-domain Simulation Environment

* o ?
- DQSISI'I Force Mechanical CAD ‘ )
S/ Structure/Objects @S CATIA
Multi -Board and Interconnections e -
25 SOLIDWORKS
creo

A PTC Product

EBRISOVOERE $ ;

NX

A AUTOCAD

"o

SI/P1
EMC(SD)
EMC(LD)

Thermal

Flow

Other Physical
Analysis

3D Data
with Electrical Information

¢ Including both electrical & mechanical
¢ Parametric information for E&M
| « Components & Materials
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Enabling Collaboration with CR-8000 ZUKCEN

\ . )
\ Bs & Interconnections)
CR-8000 Technology Partners
WG iRsTRuments

SYNopsys'

3.4.4 Interface and collaboration with RF design and analysis environments

Design Force - [ DF_WLAN#NEC.dsgn ] [ e — 5 1 ¥ | — [P=rey )
s-SBEt  UIA-FEI M = AL s * E = > jrset Marier History Qpoons ook Psge Ygndow belp
A NEH& 3 X I + G998 JLIR

oy < L«
I NMAYF )L L
e 2%
E=lE

&

X

* Specify output signal [
* Clip arange with auto-offset w774 ABLFormat

« Specify port to output : = e Lines, Area fills, Vias, —7 E

BRSITAREER. . o compohient Terminals, and Components e
PG P e Specified ports

 Delete isolation I ) - . * Analysis and verification (C-Simulator and
* Slitting ground via « Design variations -~ Momentum) :
xclude line when converting to polygon < o —< * Analysis and verification (SIPro/PIPro)

.- » Characteristic optimization by What-if analysis
FF agxm> e e 3 ©osog vl I e

KEYSIGHT

TECHNOLOGIES
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Enabling Collaboration with CR-8000

E W o-o% Q)R] ¢~ = Design Force - [ DF_MAIN_nowirdsgn* ] )
File Home Restriction/Block Track Art igure Check Utility Package Multi-Board Analysis Vie

Colligarzitiag)

S0UNGAaTyIIree

y

DESISNIEroces!

L
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Enabling Collaboration with CR-8000 ZUKCEN

L ST

FAgure  Drawing  Check  Utiliy Package  Multi-Board

| D5 W B B @ Q 2.8

& X View: (Al items

Call:iuar:itiur

5O0UNGUarysIree:
DESISIIEIOCESS

‘ llF - W EBcadoutine 7 -ANON- Selected objects:0 [ZF] sS4k @e WEHEE 3 coo -[EF e -E- BEC - > & H
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Enabling Collaboration with CR-8000 ZUKCEN
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Promoting Globalized Engineering of Electronics ZUKCEN

IP management with Design and Manufacture Data for BPO

Excluding IP from Design Automatic IP Optimization Improved output format

Design &, Solutions IPCros
Constraints Alliance CONSORTIUM
T
TR B ‘ S L o Adobe SPATIAL
M o b : (3 Tech Soft 3D [ @)
Brand Knowhow EMS processed for

each user

Flexible Design & Manufacture Process

Vertical Design & Parallel Design System-level Design Change Multi Format CAM In/Out

ODB++ | Gerber
NS

& DFM EIémentsJ ‘
4> DFM Center

net connections |-
with Multi-board CB

g1 00d1Zda1i01]!

Integration with DS-2, Open SDK for customer development

DS-2 Embedded with CR-8000 Modular Design Method Open SDK

51010d1 Eartnersyor;

e o C++,VB, ° Tool Control
a10bal f'o""w!j“ol" ! ; VBA,SQL API

Component Database
w@ @
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Promoting Globalized Engineering of Electronics

e Multi-Board Analysis View

IP management

B Create IP managed file...
Create the IP managed file.

Refer expiration date.

g1 00d1Zda1i01]!

GloPal Partnersyor:
Globdljompetition

0
| . . _ . I ' ' . i | . .
[ -] Selected objects0  [] Conductor3 g0 v FF aaXxm WEWE 3 o - 601

100

. . 1 .
B E®- =3 [§5
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Promoting Globalized Engineering of Electronics ZUKEN

3.5.1 DFM for Inkjet

*Design for Manufacturing of Metal Ink Jet Printer

°W|de Application Coverage

< FPD: Electrical paper/OLE display/Inorganic EL display
Solar: Organic thin film, dye-sensitized RFID: Antenna, circuit
OLED lighting
Floor/table censor network
Primary battery, rechargeable battery
Contactless charging system

< Wire circuit, SiP etc...

°Vector/Raster Intelligent Conversion

* Optimization of dot size and dot pitch

* Optimizing number of dots/area

* Intelligent Optimization/Verification/Compensation

* Optimization for Thickness Control

P GE2535)

Database
API
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The Partner For Success

Challenges and Roadmap for 3D Printing of Electronics
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Challenges in 3D Printing for Electronics

O Limited options for conductive materials
U Different behavior
U Different design rules

[ Optimizing traditional CAD data for 3D printing
L DRCs for 3D printing
0 DFM/CAM for 3D printing

J Form factor vs board size
U Desktop vs floor

J Assembly

1 Managing component placement
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Current Support of 3D Printing — Fuji Machine Mfg.

= Joint Project with Fuji Machine Mfg. Co.,LTD. Features of FUJI's Functional 3D
Printer

— Supporting “Inkjet technology” for 3D build-up PCB, and component mounting
(including component embedding), and flexible manufacturing process

= Joint Project Step-1 (2014 - 2015 on Conventional 2D PCB-CAD)

Schematic
CAD

| Fuji’s
Part information Functional
3D Printer

Specific Data
for Fabrication

DFM InkJet

Technology
Information

Manufacturing

Post-Processor/Checker

Intelligent
\ Vector/Raster Converter

System, Procedure
Parameters

4

Parameters
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Roadmap for Support of 3D Printing — Fuji Machine Mfqg. ZUKCEN

= Joint Project with Fuji Machine Mfg. Co.,LTD. Step-2
= CR-8000 Design Force for Fuji's Functional 3D Printer

— Design Force has dynamic 3D design and analysis features for system-level design

— Support for dynamic editing of “Board Technology” with embedded component.

= Joint Project Step-2 (now in planning on CR-8000)

Standard

System-level 3D Dynamic CAD
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Roadmap for Support of 3D Printing — Nano Dimension ZURKEN

Dragonfly 2020 can support output from Design Force today
= |nnovation of Module/MID Prototyping

New Manufacturing Methodology Package/PCB Technology
Direct connection of CR-8000 to Dragonfly 2020

\ (1 -|||‘|||||1|||1||
- R l

FEE .,..»—lf--,! :

Layout Optimization EM Simulation
Design DRC/MRC  Collaboration Verification

System-level 3D Dynamic CAD

R oONNN
V= OVUV
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Summary ZUKCEN

/ Short term plan to deliver

%
v Unique conductive materials

v' Support for rules by materials
v Download design rule Kits

v Optimizing traditional CAD data for 3D printing
v DRCs for 3D printing
v' DFM/CAM for 3D printing

J Form factor vs board size
U Desktop vs floor

J Assembly

1 Managing component placement
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